PCT 



WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATIO N TREATY (PCT) 
(51) International Patent Classification 7 . -r— r — 



C07D 239/94, 215/54, A61K 31/517, 
31/4706, A61P 35/00, C07F 9/40, C07D 
401/12, 493/12, 403/12, 405/12, 413/12 



Al 



(11) International Publication Number: WO 00/51991 

(43) International Publication Date: 8 September 2000 (08.09.00) 



| (21) International Application Number; 
(22) International Filing Date: 



PCT7EP0G/01496 (74) Agent: LAUDIEN. Dieter; Boehringcr Ingelheim GmbH 
Corporate Patent Division, D-55216 Ingelhetm/Rhein (DE)! 

24 February 2000 (24.02.00) 



I (30) Priority Data: 
199 08 567.6 
199 Jl 366.1 
199 28 306.0 
60/149.329 
199 54 816.1 



27 February 1999 (27.02.99) DE 

15 March 1999 (15.03.99) DE 

21 June 1999(21.06.99) DE 

17 August 1999 (17.08.99) US 

13 November 1999 (13.1 1.99) DE 



I (71) Applicant (for all designated States except US)* 
BOEHRINGER INGELHEIM PHARMA KG [DE/DEV 
D-55216 Ingelheim/Rhein (DE). 

(72) Inventors; and 
I (75) Inventors/Applicants (for US only): HIMMELSBACH 
Rank [DE/DE]; Ahornweg 16, 1^88441 Mittelbiberach 
(DE). LANGKOPF, Elke (DE/DE]; Schloss 3 D-88447 
Wart^u^n (DE). JUNG. Birgit [DE/DE]; MUhlstrasse 
^Jt 55 ! 70 Schwabenhetm (DE). METZ, Thomas 
(DE/AT]; Traungasse 675. A-1030 Vienna (AT). SOLCA. 
Flavio [CH/AT]; Fimbingergasse 1/9. A- 1 230 Vienna 
(AT). BLECH, Stefan (DE/DE]; MOIIerweg 9. D-S8447 
Warthausen (DE). 



(81) Designated States: AE, AL, AM. AT, AU. AZ, BA. BB BG 
BR, BY, CA, CH, CN, CR. CU, CZ, DE, DK, DM, EE, 
ES, FU GB, GD. GE. GH, GM, HR, HU, ID, IL, IN IS JP 
KE. KG. KP. KR, KZ, LC, LK, LR. LS, LT, LU, LV. MA 
MD. MG, MK. MN, MW, MX, NO, NZ, PL, FT, RO, RU 
SD, SE, SG, SI, SK. SL, TJ. TM, TO, TT, TZ, UA. UG 
US, UZ, VN, YU. ZA. ZW, ARIPO patent (GH, GM, Ke! 
LS. MW, SD, SL, SZ, TZ, UG, ZW), Eurasian patent (AM, 
AZ, BY, KG. KZ. MD, RU, TJ. TM), European patent (AT, 
BE, CH. CY, DE. DK, ES, FI, FR, GB, GR, IE, IT. LU. 
MC. NL, PT, SE), OAPI patent (BF, BJ, CF, CG, CI, CM. 
GA, GN, GW, ML, MR, NE, SN, TO, TG). 

Published 

With international search report 

Before the expiration of the time limit for amending the \ 
claims and to be republished in the event of the receipt of 
amendments. 



| (57) Abstract 

The present invention relates to bi- 
cyclic hcterocycles of general formula (I), 
wherein R t to R<j. A to G and X are 
defined as in claim 1, the tautomers, 
the stereoisomers and the salts thereof, 
particularly the physiologically acceptable' 
salts thereof particularly the physiologi- 
cally acceptable salts thereof with inor- 
ganic or organic acids or bases which 
have valuable pharmacological properties, 
particularly an inhibiting effect on signal 
transduction mediated by tyrosine kinases, 
their use for treating diseases, particularly 
tumoral diseases, diseases of the lungs 
and respiratory tract, and the preparation 
thereof. 
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The present invention relates to bioyclio heterooycles of 
general formula 




, (I) 



the tautomers, the stereoisomers and the salts thereof, parti- 
cularly the physiologically acceptable salts thereof with in- 
organic or organic acids or bases which have valuable pharma- 
cological properties, particularly an inhibitory effect on 
signal transduction mediated by tyrosine kinases, their use 
for treating diseases, particularly tumoral diseases, diseases 
of the lungs and respiratory tract and the preparation there- 
or . 

In the above general formula I 

R, denotes a hydrogen atom or a C^-alkyl group, 

K denotes a phenyl, benzyl or 1-phenylethyl group wherein the 
Phenyl nucleus is substituted in each case by the groups R, to 
R 3 , whilst 

Rx and R a , which may be identical or different, in each 
case denote a hydrogen, fluorine, chlorine, bromine or 
iodine atom, 
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a ^-alkyl, hydroxy, C^-alkoxy, C^-cycloalkyl, 
C«..-oycloalkoxy, C J:S -alkenyl or C_ s -alkynyl group/ 

an aryl,. aryloxy, arylmethyl or arylmethoxy group, 

a C,. s -alkenyloxy or C^-alkynyloxy group, wherein th* 

unsaturated part may not be linkTd to th e 

iinjcea to the oxygen atom, 

a C,..-alkylsulphe„yl. c,.,-a lk yl <m lphinyl, c, ,-al- 
kylsulphonyl, ^-a lky ism phonyloxlr , trinuoro^ethyl- 

^^^^-^ « 
I? 1 OI ^ **** — b y 1 to 5 £luorine 



and CH ' " CH=CH - NH °* -CH=N-NH group 

R3 denotes a hydrogen, fl uorine , chlorine Qr ^ 
a q^-alkyl, trif luoromethyl or C^-alkoxy group, 

Rc and r.. which may be identical or different u 
denote a hydros «n • airterent, m each case 

nyarogen, fluorine or chlorine ah„ m 
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X denotes a methine group substituted by a cyano group or a 
nitrogen atom, 3 F 

ITTT," OXy9en at ° m " *" imin ° optionally sub- 

stituted by a C^-alkyl group, 



B denotes a carbonyl or sulphonyl 



group, 



by a trifluoromel ^ ^ ^ ~ CW ° ~ « 



by a trifluoromethyl group, 
an ethynylene group or 



4 tl^T^' 1 ' 4 '^ 9r ° UP °*"™"y substituted by ! to 
4 methyl groups or by a trifluoromethyl group. 

-he d reTt a he an aliT ene ' « group 

wherein the alfcylene moiety in each case contains ! to 6 car- 
bon atoms and additionally 1 to 4 hydrogen atoms in the al- 
iens moxety may be replaced by fluorine atoms, whilst the 
Unkxng of the -co-al*ylene and -SO,-.l k yle„e group to the 

oTs^onTgrlr ^ - ~ - — - «- « 

l^TSTT; - C0 - NR -- al1 ^- « -SO.-NR.-al.cylene group 
wherexn the alkylene moiety in each case contains 1 to 8 car- 

where" ? " *" ~ Sul ™ 

«. denotes a hydrogen atom or a C,..-alkyl group, 
denote I " * ° f "» "™* «• " ^ also 
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"oxety, which is straight -chained and contains 1 T™ 
atoms, may additionally be substituted by 2 or two 
groups or by an R s o-co or R.O-CO r. , C^-alkyl 

or R.O CO-C^-alkyl group, wherein 

denotes a hydrogen atom, 

■o££S * - ---- 

an ethyl or propyl group optionally substitute h 

two methyl or P hhvi suostituted by one or 

etnyx or ethyl groups, which may be temin.ii 
stituted in each case by a c sl u, . ^rmxnally sub- 

ITT"*-* 1 ' ^^^^l^r^ 1 ' 

kylcarbonylsulphenyl group, c io-al- 
loalkyloarbonyloxy c JJ' ''^ ^ 10 ^ C "'- Cyc - 

"yi-xtayC 1 a ° 1 tT" C r" alkylCarb ° nylo,ty ' 

r aryj. C^-alkylcarbonyloxy group, 

"-tit J-VX^Tc "at" " hiCh ^ ^ t «~ "»* 

kyleneimino group, whilst i„%„ I 7-membered al- 

7- me «ber«! aiwiL aboven,ention e d 6- to 

« i<-i. 4 -aikyl) -imano group, 
a C,.,- cy =loal ky l or C^-cyc^akyX-c,.,.^ group . 
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R, and R,, which may be identical or differs 
case denote a hydrogen atom, dl "~ent, ln each 

C ^a'lW f OUP ' WMCh ^ be SUbStituted * a hydroxy, 
Soup orX aT: C ~- alkylamin ° ° r -i-^-^yl, -amil 
group or by a 4- to 7-membered alkyleneimino group, whilst 
an the abovement- i nno^ <z „ 3 p ' wnij.sc 

in each case a LthyLne '"T^ -*Uo*— o group, 
placed to / methylene 9 r °«P in the 4 position may be re- 

phonyl tni ~ SUlPhUr atCI " OT * • -iPninyi. sul- 

phonyl, amlno or N- (C,. 4 -alkyl) -imino group. 

l c £\ZZT 9roup opcionally substlcuted * 1 « 2 

^^ry^r^^^rti 9 ^' wherein the 

xxnked to the oxygen atom, 

i s rd«ot whi t r y identicai ° r di " e — c - *» -=h 

denote a hydrogen atom or a c,..-al kyl group and 

C *2°T,l C, '" alky1 ' C --^^fcyl. C.^, lk oxy or 
c s-7-cycloalkoxy group, 

and R, denotes a c^-alfcyl. aryl or aryl . Ci < . alkyl ^ 

a ed\ra„To^ red (R a o't enei : in0 9r ° UP " hiCh —titu- 
(R,0-PO-R,) -c.-alkyi gro - ' 

defined. "herein R, to R, are as hereinbefore 

-eVbV^tr or rzT^zr which may * 3ubati - 

. or ^OCO-C^-alkyl groups or by an 
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R 6 OCO-group and an R^OCO-C -alv-vi , 

6 u Ul « aiJc yl group wherein R fi is as 
hereinbefore defined, 

a piperazino or homopiperazino group which is substituted in 

k Y 9r ° UP R " ^ iS additi -ally substituted 

beforTde^^ 1 ^ *< ^ *< « " 

R,o denotes a hydrogen atom, a C^-alkyl, for.nyl, 
C x _«-alkylcarbonyl or C^-alkylsulphonyl group, 

a Piperazino or homopiperazino group which is substituted in 
- the 4 position by the group R l0 and additionally at cyclic car 
bon atoms by two R s o-CO or R.O-CO-C a1 w 
r cs crs ^ co-C^-alkyl groups or by an 

R«0-CO-group and an P^O-CO-C -aiwi u 

as hereinbefore defined * " P " h<irein ** ^ «- «« 

each P cn! in ° T h0m ° piperazin ° ^roup which is subsCituted ln 
each case in Che 4 position by an R.O-CO-C, ,-alkyl. 
b 1 s. ( ^-CO,-c,... allcyl , (R ,o-PO-OR.,-c 1 . < -a lk y 1 or <R,o-PO-R,,- 
C,..-a lk yl group wherein R, to R, are as hereinbefore defined. 

a Pipeline or homopiperazino group which is substituted in 
the 4 by a „ r.o.co.^ ,. bts-<R.O-CO,-c -alkvT 

4 o p n SUbStltUtSd " carbon ato»s by one or two 

£ ~-C ^^" C '-- alkyl ^ " * a » ".0-CO- g roup and an 
fine" 7 9r ° UP Wherei " »• C ° R ' are as h-reinbefore de- 

eacHaTT " ho — "*»"« group which is substituted in 
ZT M ^ an R '°" C0 ' ,R '°- K> -° R -' • («.0-PO-R,,. R.O.OO-C -al- 

iefin^d ' ' '" alkyl 9r ° UP " herein *< t0 - -ereinbefore 
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a morpholino or homomorpholino group which is substituted by 
two R O-CO or R.O-00-C^-alkyl groups or by an R 6 0-CO-group and 
an R t O-co- Cl . 4 -alkyl group wherein R< is as hereinbefore defined, 

a Pyrrolidinyl, piperidinyl or hexahydroazepinyl group sub- 
stituted in the 1 position by the group R l0/ whilst the above . 
mentioned 5- to Tiered rings are additionally substituted 

po pT ^ 3 Carb ° n at ° m by an Rs °- C °' ^°-PO-OR,,, t**- 

PO-R , R.O-00-C^-alkyl, bis- (R.O-CO, -C x _ 4 -alkyl, (R 7 C PO-OR, - 

C^-alkyl or (R 7 0-PO-R 9 )-c w -alkyl group wherein R, to R are as 
hereinbefore defined, 10 

tutir 01 ^^ 1 ' PipSridinyl ° r ^xahydroazepinyl group substi- 
tuted ln the l position by the group R 10 , while the abovemen- 

1211 , I !° 7 - membered rin ^ S ™ - each case additionally 
substituted at carbon atoms by two R.O-CO or R 6 o-CO- Cl 4 -alkyl 
groups or by an R 6 0-CO-group and an R 6 0-CO- Cl . 4 -alkyl group - 
wherein R s and R 10 are as hereinbefore defined, 

a pyrrolidinyl, piperidinyl or hexahydroazepinyl group sub- 
stitute^ an the 1 position by an R.O-CO-C^-alkyl, bis- (R e o-CO, - 

wn;™ ^°-°^- C r ^y 1 or (R,0-PO- Rs) -c,.-alkyl 'group 
wnerein R, to R, are as hereinbefore defined, 

a pyrrolidinyl, piperidinyl or hexahydroazepinyl group sub- 

TXr ( : h ; 1 position by an «<°-«>-^-^ 

whn ^ ^°- P °- OR « , - C -- a1 ^ «r <R,0-P0-R,>- Cl . 4 -alkyl group, 
while the abovementioned 5- to 7-membered rings are i7each 
case additionally substituted at carbon atoms by one or two 
R o'co r R '°; C r Cl '" alkyl gr ° UPS " ^ - ^O-CO-group and an 
dfaned 9r ° UP Wh6rein *■ t0 R ' 33 herein ^fore 

a 2-oxo-morpholino group which may be substituted by 1 to 4 
C^-alkyl groups, 



WO 00/51991 PCT/EP00/01496 

- 8 - 

a 2-oxo-thiomorpholino group which may be substituted by l to 
4 C^-alkyl groups, 

a morpholino or thiomorpholino group which is substituted in 
the 2 position by a C^-alkoxy group, 

a morpholino or thiomorpholino group which is substituted in 
the 2 and 6 position by a C^-alkoxy group, 

a C^-alkyl-NRs-group wherein the C w -alkyl moiety, which is 
straxght-chained and may additionally be substituted by one or 
two methyl groups, is in each case terminally substituted by a 

T is a S ' a h : m f hyl " tri " (C -- al ^> -thyl group, whilst 

R s xs as hereinbefore defined, 

a C 1M -alkyl- N R s -group wherein the C^-alkyl moiety, which is 
straight-chained and may additionally be substituted by one or 
two methyl groups, is in each case terminally substituted by a 
l,3-dioxolan-2-yl or 1, 3-dioxan-2-yl group optionally 

Lt:r^Lt one or two raethyi groups - whiie is - 

an R„NR s -group wherein R, is as hereinbefore defined and 

y denotes a 2-oxo-tetrahydrofuran-3-yl, 2-oxo-tetrahy- 
drofuran-4-yl, 2-oxo-tetrahydro P yran-3-yl, 2-oxo-tetrahy- 
dropyran-4-yl, 2-oxo-tetrahydropyran-5-yl, 2-oxo-tetrahy- 
drothiophen-3-yl, 2-oxo-tetrahydrothiophen-4-yl, 2-oxo- 
tetrahydrothiopyran-3-yl, 2-oxo-tetrahydrothiopyran-4-yl or 
2-oxo-tetrahydrothiopyran-5-yl group optionally substituted 
by one or two methyl groups, 

an amino group or an amino group optionaily substituted by 1 

or L« " T 9r ° UPS " hereln alkyI 9 ™*> s ™y *• Antics! 

TltTol IT T/ aCh alkYl **** ^ «*•«*»*- po- 
V Zlu * C ' '- alkOXy - ^ C...-al*y l ami„o or di- 

<C,..-«lkyl) -amrno group or by a 4- to 7-membered alkyleneimino 
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group, whilst in the abovementioned 6- to n u 

imino groups in each case a methClL 7 - memb -ed alkylene- 

may be replaced by an JZ 9rou P in the 4 position 

nyi, suipL y i d ::z :~ x p rr r atom - or by a ™- 

-inu.no group, 

v: :: r:sr;:r^t^v pwonauy sutsti — 

the 4 position is resold L " " methyle " e 9 ™ Up 

an isino group substituted tl lZT ~ ^ * 

S ux Ph o nyl group . „ hilst Rij * £Z°Z£;-^: t ZT aYl 01 

" ^;r zolyl 9roup op "° naiiy * it. 3 TOthyl 

ss hereinbefore defined. sul P»°nyl group, wherein R„ is 

«D together with E denotes e hyd rogen. fiuorine or ehiorine 

a a t^; alkyl 9roUP OP "°" a11 ^ ""-ituted by i to s fiuorine 
a C,. t -cycloalkyl group, 

carbon. 

^p wherein , to , J^'J^ ~ 

an aminocarbonyl, C^-alkylaminocarbonyl or di tr 
aminocarbonyl group or <Ci-«-alkyl) . 
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a carbonyl group, which is substitute k 
alkyleneimino group, whilst In T T * " t0 

-mbered al^eneiLo^ps TlS^T^^ " *° ? " 
Position may be replace! Z m6thylene *" the 4 

i^ino group subst LteTby^ " ***** ^ * - 

sulphonyl group, wherein I ^ * * 6Ulphin * ~ 

P. wherexn r,. xb as hereinbefore defined, 

F denotes a C^-alkylene group, a -o c a i^ n 

the alkylene moiety is linked L m, C " s ~ alkylene 9 rou P< whilst 

■oiety. which is etraioht oh T^" " each <=— the alkylene 

9-upa or by a „ ^-co or R.O^!c a lky T ~ " *" 

R. are aa hereinbefore defined. 9r ° UP • " herei " R ' c ° 



C-a lkyl .oap wherein Rj t0 . ^ S^^^^ 

an H.O- ro - Cl ... alkyl * an ^O-CO-oroup and 

P "herein R< ls as hereinbefore dafinad. 

at a cyciic carbon a^ "co 

hereinbefore defined, »»erein R, co R„ are as 
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a piperazino or homopiperazino group which i<= k 

the 4 position by the aroun p 7 substituted in 

- cyclic carbon'atoLT^^^^ 

or by an R< 0-CO- g roup an/an ^ c "^T^*** ~ 
and R ia are as hereinbefore defined, 4 ^ *« 

a Piperazino or homopiperazino group which i« k 

each case in the 4 position h substituted in 

v.. , n Posatxon by an R^O-CO-c -alt^i 

C-.-al.cyl group wherein ^ to R ^ *~ ^ « <A,°-«>-R,, - 

"< 9 are a= hereinbefore defined, 

a Piperazino or homopiperazino groun wM,* • 

the 4 position by an K0 . m . c _^°" P " hlCh ls substituted in 

^0- ro -c R .,.c l ... alfcyl * r (R , 0 C ^!^ b -«^-CO.-C,.-al fc yl. 

- additionally substituted at cyclic ' '1^ "* iS 

R.O-CO or R.O-CO-C, -alkvl at ° mS OTe ° r two 

« ~ ^ aikyl groups or bv an p n ™ 

defin°ed!'- alkyl — — ' *' - " 

cw-aikyi . bis . (R<0 . C0) JLT",: ' R -°- po - R ** ■ ■*>-«>- 

'^-po- R , ) -c..-ai , ,yi Jro:;; he ^„ ( R R,o : Po - oR - , - c >- 1 ^ « 

defined. P wnerein «. to R, are as hereinbefore 

- R .0- ro .c 1 .,.a lkyl gt - p « *« "--co-group and 

Mn ls as hereinbefore defined. 

above„entioned s to rilT ^ "* 9r °* the 
additionally subst zu o atTearT 98 ^ *" ~* °~ 
'^-PO-OR., . (R ,0-po-R,, R 0 CO aC ° m ^ a " R *°" C0 ' 

Cw-alkyl. ,^0-po.OR^C al , biS -'V-CO»- 

— . * to r,. areit;:i^e < ^r;d R ' , - c ''- alkyi — 
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— ttet- at carbon «-^" ^ "7 

^ups or by an ^o-co-^up 

wherexn R s and r a ^ a - v . , <-i-«-alkyl group 

« na r 10 ar e as hereinbefore defined, 

a pyrrolidine, piperidinyl or hexahvdro* • 

stituted in the i «o„,-- v llexah ydroazep l nyl group sub- 

a pyrrolidinyl. piperidinyl or hexahvd™ • 

r ed *■ th * 1 »~«~ ^ an SSTzzrirr ~- 

- ^..-aikyi. (r,o-po-or ) - c , y ' bls " ">.o-co) - 

while the above m entio„ed";. t 7 7 " l*- 0 -* 0 "**' ^--^l 9roup. 
case additionally substituted l~ ^ ^ "» in «* 

K.°-=°-C l ..-al fcy l ^up 11r„T To 1 r ^ R '°-° 0 - 9rOUP - - 
defined, * t0 R > are as hereinbefore 

a 2-oxo-morpholino group which ««, k 

methyl groups. * Y subs tituted by i or 2 

<H,0- PO -o R .,. Cl . < . a l k y 1 or (^-^.r'.^ C ''- alkyl - 
to «. are as hereinbefore defined and 7b ^ ^ «■ 

^rST^^^^ - —ted in 
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strL'lahtTh " hereln C ' '- alkyl m ° ie ^- i- 

two met L ^ additl0na11 ^ - —tit*- by one or 

two methyl groups. rs in each case Cermlnally substituCed . 

Ti ^ SIT ^ OT tri - <C -- al ^>-thyl group, whilst 
R 5 is as hereinbefore defined, 

a C 1 .,-alkyl- N R 5 -g roU p uherein ^. alJcyl ^ ^ 

strarght-chained and may additionally be substituted by one or 
wo methy ls Bub8tiCuted J ~ 

sun« r; yl or y 

ZITZIZ- 01 two methyl ~- whila * *■ - — - 

- Z W "f ° UP " herein R * ls - hereinbefore defined and de- 
notes a 2-oxo-tetrahydxofuran-3-yl. 2-oxo-tetrahydrofuran- 
4-yl. 2-oxo-tetrabydropyrsn-3-yl. 2-oxo-tetrahydropyran-4-yl 
or 2-oxo-tetrahydropyran-S-yl group optionally substituted by 
one or two methyl groups, Y 

or Tc° ,Tf ^ *" ^ 9 ™ MP substituted by X 

or diff ;r c yi jd r :r h rrL": alkyi r oups be 

sitlon , k r / moiety may be substituted from po- 

C Tlir, am, OXy ' C "' alk ° Xy - ^ or di- 

n- x .« axKyi) -ammo group or bv a a , 

^ * p or cy a 4- to 7-membered alkyleneimino 

sroup. wherein in the abovementioned ,. to 7 -membered a"™ 

placed x„ each case by an oxygen or sulphur atom, by a sulohi 
nyl. sulphonyl, imino or „. «c 1 ..-alxyl, -imino group ? 

by 4 ; : 0 ° :~ : u ik r™° — °— ^ 

by 6 l" or l'ZT v T alk " le "* i " i "° «™» optionally substituted 
oy 1 or 2 methyl groups wherein in each case a m.M,„i. 

or su pnolvl"! * ">* ^oup R „. . by . sulphi „ yl Y 

sulphonyl group. „ herei n R „ is as hereinbefore defined. 
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^idazolyl group optionally EubstituCed byltQ3 ^ 



an £Z ^ Wherein 3 STOUP is replaced by 

a, oxygen or sulphur etc. by an taino group substitut P ed * 
the group R„. by . sulphlnyl or £ulph * 
as hereinbefore defined, or le R " 18 

F and O together denote a hydrogen. fluorine or chiorine ato*. 

defined, ' ^ 3rS 3S here in*>efore 

-l or <> C x _ 4 -alkyl groups, 

LntioLd'T" 1 ' 6 "' 5 ««"*. "herein in the above- 

gro^Tthe T 7 " memberCd alkyl ^- ~ a ethylene 
group ln che 4 poslClon „, ay be ced 

oxygen or sulphur ato„. by an i.ino group substitu ed ly tbe 
9roup r, or by a sulphinyl or nl wherein R is 

as hereinbefore defined, wnerein R,„ ls 

with the proviso that at least one of the groups E, G or P 

" iCh ° C ° ntainB " R -°- C °- '^-O^ or'^-R,,- 

VZ^ZZT" an <,o- po .or, 

K or O conCai „ s M Qpclonaiiy subscUuced 
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a morpholino or thiomorpholino group substituted in the 2 oo 
-.on or » the 2 and 6 positions by a ^ 4 . alkoxy ^ p ; 

a di-tC^-alKoxyJ-.ethyl or tri- (C^-alkoxy, methyl group or 

an optionally substituted i, 3-dioxolan-2- y l i 3 di . 
2-oxo-tetrahydrofuran-3-vl r> « t ^3-dxoxan-2-yl, 
. , . 311 3 2 -°xo-tetrahydrofuran-4-vi r> ~ 

tetrahydronvran - ^ -iaI *» 311 4 V 1 / 2 -oxo- 

E contains an optionally substituted 2 

pnen 3 yl, 2-oxo-tetrahydrothiophen-4-yl 2 „' r . t 
- drothiopvTan-3-vl •> „ 2 -°xo-tetrahy- 
pyxan 3 yl, 2-oxo-tetrahydrothiopyran-4-„l 
2-oxo-tatrahydrothicpyran.s.y! group WI ~ yl ~ 

case ^ be tl : c :n; : ph ;:io 9 t whioh in each 

tuted bv R <-»- m mon °-' di " or trisubsti- 

or different and ^stituents may be identical 

-ino, C, 4 -alK y ia m i„o di- c alkyl) ™ thyl °^ 

carbonylamino, N- (c -alkvl) A £ °' e^* 1 ** 1 - 

C, ,-alkvlsui^H , Y - C ^- a lkylcarbonylamino, 

W-« a^ylsulphonyl amino, N- (c -alkvl . i. , 

amino, aminosulphonyl c liC . - C »-- a ^ylsul P hon y l- 

(e 3 uh P non yJ-» C^-alkylaminosulphonyl or di- 

(c i-e-alkyl)-aminosulphonvl m-o„~ 

is substituted by a 5 to 7 I * 9r ° UP ' Which 

wherein in the JL^JLlrTr,'^ 1 ^ ^ 
groups in each case a met hi 7 -^mbered alkyleneimino 

case a methylene group in the 4 position may 
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be replaced by an oxygen or sulphur atom, by a sulphinyl 
sulphonyl, imino or N- (C^-alkyl) -imino-group. and 

R„ denotes a fluorine, chlorine, bromine or iodine atom, a 
C^-alkyl, trifluoromethyl or C w -alkoxy group or 

two groups R 13 , if they are bound to adjacent carbon atoms, 
together denote a C 3 _ 5 -alkylene, methylenedioxy or 
l,3-butadien-l,4-ylene group. 

Moreover, the heteroaryl groups mentioned in the definitions 
of the abovementioned groups also include a 5-membered hete- 
roaromatic group which contains an imino group, an oxygen or . 
sulphur atom or an imino group, an oxygen or sulphur atom and 
- one or two nitrogen atoms, or 

a 6-membered heteroaromatic group, which contains one. two or 
three nitrogen atoms, 

whilst the abovementioned 5-membered heteroaromatic groups may 
be substituted in each case by ! or 2 methyl or ethyl groups 
and the abovementioned 6-membered heteroaromatic groups may be 
substituted in each case by X or 2 rae thyl or ethyl groups or 
by a fluorine, chlorine, bromine or iodine atom, or by a tri- 
fluoromethyl. hydroxy, methoxy or ethoxy group. 

llltZT C ° mPOUndS ° f thS ab ° Ve 9 eneral la I are those 

R. denotes a hydrogen atom or a C^-alkyl group, 

^denotes a phenyl, benzyl or 1-phenylethyl group wherein the 
tThereTn ^ * — °~ * * ~ «• * 

Rl and Rj, which may be identical or different, each denote 
a hydrogen, fluorine, chlorine, bromine or iodine atom. 
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c hydrOXy ' C '-" alko ^- 0,.,-cycaoaikyl. 

C.-.-cycloalkoxy. C.,-al k enyl or c,.,. al)cynyl 

a C^-alkenyloxy or ^..-alkynyloxy group, while the 
—rated moiety may not * linked ato*. 

ipmnyl or trxfluoromethylsulphonyl group, 
^methyl or methoxy g roup ^ stitoted by x ^ 3 

an^ethyl or ethoxy group substituted by x to 5 fluori „ e 



a cyano or nitro group or an am-!™ 

stituted by one or t wo c alkvT P ° Pti0na11 ^ s "»- 

substn-,,.,,1 c .-.-alkyl groups, wherein the 

substrtuents may be identical or different, and 

*, denotes a hydrogen, fluorine, chlorine or bromine atom. 

o ai a a C '- , " al h kyl ,.' tri£1 "°romethyl- or C.-alkoxy group .... 
K and which may be identical or- *< , * s rou P- 
hydrogen, fluorine or chlorine a " -<* * 

thyl group optionally s^Z^T bv ! m " hOXy ^ ^ 3 ~ 
-thylamino. pyrrolidine, p Z^T^^ ^ 

n x it~ : 0 :: chi,,e sroup sub — * * • «*« 3 ro„ P or . 



B denotes a carbonyl or sulphonyl 



group, 
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C denotes a 1,3-allenylene, 1,1- or 1,2-vinylene group, which 
may be substituted in each case by one or two methyl groups or 
by a trifluoromethyl group, 

an ethynylene group or 

a l,3-butadien-l,4-ylene group optionally substituted by 1 to 
4 methyl groups or by a trifluoromethyl group, 

D denotes an alkylene, -CO-alkylene or -S0 2 -alkylene group 
wherein the alkylene moiety contains 1 to 8 carbon atoms in 
each case and additionally i to 4 hydrogen atoms in the alky- 
lene moiety may be replaced by fluorine atoms, while the 
linking of the -CO-alkylene or -S0 2 -alkylene group to the 
- adjacent group C must take place via the carbonyl or sulphonyl 
group, 

a -CO-O-alkylene, -CO-NR 4 - alkylene or -S0 2 -NR.- alkylene group 
wherein the alkylene moiety contains 1 to 8 carbon atoms in 
each case, while the linking to the adjacent group C must take 
place via the carbonyl or sulphonyl group wherein 

R 4 denotes , a hydrogen atom or a C^-alkyl group, 

or, if D is bound to a carbon atom of the group E, it may also 
denote a bond 

or, if D is bound to a nitrogen atom of the group E, it may 
also denote a carbonyl or sulphonyl group, 

E denotes an R.O-CO-alkylene-NR,, (R 7 0-P0-0R e ) - alkylene -NR S or 
(R 7 0-PO-R 9 )-alkylene-NR s group wherein in each case the alkylene 
moxety, which is straight -chained and contains l to 6 carbon 
atoms, may additionally be substituted by one or two C, ,-alkyl 
groups or by an R s o-CO or R.O-CO-C^-alkyl group, while ' 

R s denotes a hydrogen atom, 
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a C^-alkyl group which may be substituted by a hydroxy 
C^-alkoxy, carboxy, I^o-CO, (R.O-PO-OR,) , <R 7 o-PO-R 9 ) , ami- 
no, 0,,-alkylamino or di- (C^-alkyl) -amino group or by a 4- 
to 7-membered alkyleneimino group, while in the abovemen- 
tioned 6- to 7-membered alkyleneimino groups in each case a 
methylene group may be replaced in the 4 position by an 
oxygen or sulphur atom, by a sulphinyl, sulphonyl, imino or 
N- (C^-alkyl) -imino group, 

a C 3 . 7 -cycloalkyl or C^-cycloalkyl-C^-alkyl group, 

R t , R 7 and R e , which may be identical or different, in each 
case denote a hydrogen atom, 

a C^-alkyl group which may be substituted by a hydroxy 
C w -alkoxy, am i„o, C^-alkyl amino or di- (C^-alkyl) -amino 
group or by a 4- to 7-membered alkyleneimino group, while 
xn the abovementioned 6- to 7-membered alkyleneimino groups 
xn each case a methylene group in the 4 position may be 
replaced by an oxygen or sulphur atom, by a sulphinyl, sul- 
phonyl, imino or N- ( Cl . 4 -alkyl) -imino group, 

a C«_ 7 -cycloalkyl group optionally substituted by 1 or 2 
methyl groups, 

a C3. s -alkenyl or C 3 . s -alkynyl group, while the unsaturated 
moiety may not be linked to the oxygen atom, 

a C^-cycloalkyl-C^-alkyl, aryl, aryl-C^-alkyl or RTO-O- 
(R e CR ( ) group, wherein 

R. and R £/ which may be identical or different, in each 
case denote a hydrogen atom or a C„-alkyl group and 



R, denotes a C^-alkyl, C^-cycloalkyl, C^-alkoxy 
c s-7-cycloalkoxy group, 



or 
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and R, denotes a C^-alkyl, aryl or aryl-c^-alkyl group, 

a 4- to 7-membered alkyleneimino group, which is substituted 
byanR.O-CO, (R^-PO-OR.,, (R^-PO-R,,, R t o-co-c t4 -ai ky i 
(R^-PO-OReJ-c^-alkyl or (R,0-PO-R_) r liu t 

to R a ™ ae k • w p O-R 9 )-C 1 . 4 -alkyl group wherein R t 

to R, are as herexnbefore defined, 

a piperazino or hocnopiperazino group which is substituted in 
the 4 posxtxon by the group R 10 and additionally at a cyclic 
carbon ato m by an R.O-CO, (R^-PO-OR.) , { r, 0 -po^) , C o 

wnerexn R, to R 9 are as hereinbefore defined and 

- £ ^ denotes a hydrogen atom, a C^-alkyl, formyl, C 14 -al- 
kylcarbonyl or C_ 4 -alkyl sulphonyl group, 

a Piperazino or homopiperazino group which is substituted in 
tZ TlZr \ POSiti ° n ^ ^ ^-~-Cw-alKyl, (R^-PO- 

are ash kT "^--l*! group wherein R, to R, 

are as hereinbefore defined, 

^T^' ^«"inyl or hexahydroazepiny! group sub- 

tnentioned 5 T \ ^ " hU « «*• *»- 

~ tituted'a ° ^ ^ °~ ™ addi.ionany 

C... Ik* group wherein R. to R„ are as hereinbefore defined, 

cuteTTn 1 ^' PiPeridi " yl ° r "^roazepinyl g roup substi- 

her T f " (R -°- PO - R > , - C -.- a ^yl 9-np wherein R, to R , r . as 
hereinbefore defined, ' 

an a™ino group or an a„ino group optionaliy substituted by 1 

tioa! o ;"di« 9r ° UPS ' " herein aUyl 9rOU " s -» be iden- 
or deferent and each aikyl .oiety ™ay te substituted 
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from position 2 onwards by a hydroxv C 

C^-alkylamino or di-(c -alkvlV C -^ alko ^' amino, 

membered alkyleneimLl « " amin ° * rou P °* * a 4- to 7- 

f ur atom, by a ^ 
imino group, t*-i-«-aj.Kyi; - 

; 4 ; :: :zzr^T neimino 9roup opti ™ 

* l" or IZTT alkylenel » ,ino «»• « substituted 

ate. by an i„ino ^ ^ ^ £ " « 

sulphinyl or sulphonyl group while T T 7 * 

defined, " 18 as hereinbefore 

^ol"" 015 ' 1 ^ ° Pti ° rally ^tituted by X to 3 methyl 



the grouTs L bt a tT' * " ^ ^""uted by 

- J herei^ef^f i S n T nYl " ^ *» 

III, t09eCher Wlth E * «uori„e or chlorine 

L C ;r lkyl 9r ° UP ° Pti0 " ally ^ X to 5 fluorine 

a C 3-«-cycloalkyl group, 

™X™;r^; al ( t" arbonyi - aryi — — 

nyl. R,CO-0-<R. C R () . 0 . co< (^o.po.^, or (Ri() 
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R,) group wherein R to R_ and p t> 

defined, R, to R, are as hereinbefore 

an aminocarbonyl, C w -alkylaminocarbonyl or di- (c -alkvl) 
ammocarbonyl group or "-,-«-alkyl) - 

a carbonyl group which is substituted by a 4- to 7 
alkyleneimino grou P< while in ^h. *! 7-niembered 
bered alkylenelino Joups L ^^"^ to 7- mem - 
the 4 position may be replaced bv a 3 m6thylene ^ * 
* an imi no TO ^tT^t£ " "o^** 1°" 
=r sulphonyl gr oup, while R 10 i! ^nbetre^- 

• F denotes a c^-alkylene group, ^ 
wherein the alicylene moiety is li„ ke d toth. 9r ° UP ' 

-iet y . which i8 strei^-^^rra ::„::?„?: ? al :r ene 

atoms, may additionally be substituted h ° ar ^ n 
groups or by an R.O-CO or Ro^ c ^ °" " C "° C '"- alk >' 1 
*, are as hereinbefore de,S,.d T 9r ° UP ' " herein <° 

t° R, are as hereinbefore LiZa ^ 9 "" P «' 

-on P atom by 2 2^^^ ,* * ^ 
C..«-alkyl, (R 7 O-P0-OR) c a v , (R*0-P0-R s ) , R<0 -co- 

,w ru cjk 8 j -0,.,-alkyl or (R,0-PO-R 1 r „iu -. 
wherein R, to r . 7 u K »' -C x . 4 -alkyl group 

n * to R l0 are as hereinbefore defined. 
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a P1 perazino or homopiperazino group, which is substituted in 
each case in the 4 position by an R.O-CO-C^-alkyl. (R,o-PO- 
0R e )- Cl . 4 -alkyl or (I^O-PO-R,) -C^-alkyl group wherein R 6 to R 9 
are as hereinbefore defined, 

a pyrrolidinyl. piperidinyl or hexahydroazepinyl group substi- 
tuted ln the 1 position by the group R„. „hi le the abovemen- 
troned 5- to 7-membered rings in .aoh case are additionally 
eubstxtuted at a carbon at™ by an R^-CO. ,r,o-po-OR., . (R , 0 - 
PO-R, R.O-CO-c^-al.yi. (R,0-PO-OR,) -c,.,-aljcyl or (R^-PO-R,, - 
C,..-alkyl group wherein R, to R,. are as hereinbefore defined, 

tur^ r0li l iny1 ' Pi£>eridi ">' 1 ° r l>axahydroarepi„yl group substi- 
tuted rn the l position by an R,0-co- Cl ..-alkyl. (R,o-PO-OR.) - 
•C,..-alkyl or (R,o-PO-R,, -c,..-alkyl group wherein R, to R, are as 
hereinbefore defined, 

an amino group or an amino group optionally substituted by 1 
or different and each alkyl moiety may be substituted from po- 
(C aiLT 3 YdrOXy ' C ' -- alk °^' »• C...-a lkyl amino or di- 

grtun !S i : am "l 9r ° UP ° r ^ 3 4 " " 7 —*«* aljcyleneimino 
group, „ hl le rn the abovementioned 6- to 7-membered alkylene- 
imrno groups r„ each case a methyiene group i„ the 4 position 

be replaced by an oxygen or sulphur atom, by a sulphinyl 
sulphonyl, xmino or N- <C,..-alkyl, -i„i no group> " P "" y1 ' 

bv 4 l to 4 7 "" ,e ^ e " ed •"a*—*— o group optionally substituted 
oy 1 to 4 methyl groups, 

by"! or aT-T" alkyleneimi »° optionally substituted 

in \Z\ Y 9r ° UPS " herein ln «* «— * ethylene group 

- the 4 posrtxon is repUced by an oxygen or sulphur atom, * 

ul B 3 9rOUP SUbS " tUCad * «" group R,„. by a sulphinyl or 
sulphonyl group, while R,„ is as hereinbefore defined 
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an^idazolyl group optionally substituted by 1 to 3 .ethyl 



a C s . 7 -cycloalkyl group wherein a methylene group is replaced by 
an oxygen or sulphur atom, by an imino group substituted by 
the group by a sulphinyl Qr sulphonyl 
as hereinbefore defined, or 

F and G together denote a hydrogen, fluorine or chlorine atom, 

a C,. fi -alkoxy group optionally substituted from position 2 
onwards by a hydroxy or C^-alkoxy group, 

a C^-alkoxy group which is substituted by an R s O-CO, (R 7 0-PO- 
«.) or (R,0-PO-R,) group, while R 8 to R 9 are as hereinbefore 
defined, 



a C,_ 7 -cycloalkoxy or C 3 . 7 -cycloalkoxy-c I . 4 -alkoxy 



group. 



an amino group optionally substituted by l or 2 C, € -alkyl 
groups, x * € y 

t i Lr, : 7 T e ™ bered alkyleneil » in ° 9— P- in the abovercen- 

troned 6- to 7-me.fcered alkyleneircino groups in each case a 
methylene group in the 4 position *ay be replaced by an oxygen 

1 SUlphUr »y ™ i"ino group substituted by the group 

R„. or by a sulphinyl or sulphonyl group, while *„ is as 
hereinbefore defined, 

»ith the proviso that at least one of the groups E, G or F to- 

ZZ r oT h G contains an R - 0 ' 00 ' ^°-*°-°«>> - «*-«>-«.> 

oV;^ R T h gr E our ains an ^■^■^ 
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and also the compounds of the abovementioned genera! formula I 
wherein R^ to Kg A to G and X are as hereinbefore defined, but 
additionally 

the 4- to 7-membered alkyleneimino groups mentioned above in 
the definition of groups E and G, the piperazino and homopipe- 
razino groups substituted by R,, are each additionally substi- 
tuted at a cyclic carbon atom by a bis- (R^o-CO) -C^-alkyl group 
Zt t he ^ eraZin °' homopiperazino, pyrrolidinyl . piper idinyl 
and hexahydroazepinyl group mentioned above in the definition 
of the groups E and G are each substituted at the nitrogen 
atom by a bis- (R^-CO) -C^-alkyl group, 

• Rx and R„ which may be identical or different, denote aryl, 
- aryloxy, arylmethyl or arylmethoxy groups or 

R x together with R,, if they are bound to adjacent carbon 
atoms, denote an -CH = CH-CH=CH, -CH=CH-NH or -CH=N-NH group, 

E denotes a 2-oxo-morpholino group which may be substituted by 
1 or 2 methyl groups, 

G denotes a 2-oxo-morpholino group which may be substituted by 
1 or 2 methyl groups, or 

a 2-oxo-morpholinyl group which is substituted in the 4 posi- 
tion by a hydrogen atom, by a C^-alkyl, R s O-CO- Cl . 4 -alkyl , 
(R,O-P0-OR 8 ,- Cl . 4 -alkyl or (R^-PO-R,) -C^-alkyl group, while R s 

H, are as hereinbefore defined and the abovementioned 2-oxo- 
morpholinyl groups in each case are linked to a carbon atom of 
the group F, and/or 

F and 0 together may de note a C > .,-cyclo.l l cy 1 -c w -al to xy group, 
with the proviso that 

at least one of the groups E, G or F together with G contains 
an R«0-CO, (R 7 0-PO-OR 8 > or (R 7 0-PO-R 9 > group or 
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D together with E contains an iyro-0- (R e CR t ) -O-CO, <R,o-PO-OR ) 
or (R,0-PO-R,) group or . 

E or G contains an optionally substituted 2-oxo-morpholinyl 
group, 

the compounds of the abovementioned general formula I wherein 
R» to Rj, A to G and X are as hereinbefore defined, but addi- 
tionally 

Rs denotes an ethyl or propyl group optionally substituted by 
one or two methyl groups, which is terminally substituted in 
each case by a C^-alkylcarbonylsulphenyl, C^-cycloalkylcarbo- 
-nylsulphenyl, C J . 7 -cycloalkyl-C 1 . 3 -alkylcarbonylsulphenyl, aryl- 
carbonylsulphenyl or aryl-C^-alkylcarbonylsulphenyl group, 

E denotes a morpholino or homomorpholino group, which is sub- 
stituted in each case by an R.O-CO, (R 7 o-PO-OR 8 ) , (R,o-PO-R,> 
R.O-CO-C^-alkyl, bis- (R.O-CO) -C^-alkyl , <R,0-PO-OR,) -C x ,-alkyl 
or <R ?0 -PO-R 9 ,- Ci . 4 -alkyl group wherein R t to R, are as herein- 
before defined, 

a 2-oxo-morpholino group substituted by l to 4 C^-alkyl groups 
with the proviso that a 2-oxo-morpholino group substituted by 
1 or 2 methyl groups is excluded, 

a 2-oxo-thiomorpholino group which may be substituted by 1 to 
4 C^-alkyl groups, 



a morpholino group which is substituted in the 2 position by a 
C^-alkoxy group, 

a morpholino group which is substituted in the 2- and 6-posi- 
tions in each case by a C^-alkoxy group. 
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straxght-chaxned and ,nay additionally be substituted by one or 
two methyl groups, is terminally substituted in each case by a 

t U aTher ;"T hyl " trf - <C -—^'-thyl group. while 
R, is as hereinbefore defined, 

L™r^ ky t~ NRs 9r ° UP WhBrein C "- alk >* which is 

straxght-chaxned and may additionally be substituted by one or 
two .ethyl gr0 ups, is terminally substituted in each case by I 
tutedT n ' 2 " yl " 1 ' 3 " di ° Xan - W opticnally substi- 
lefined! T " ^ **** ** U h ~~nbefore 

an R ljN R s group wherein R s is as hereinbefore defined and 

H» denotes a 2-oxo-tetrahydrofuran-3-yl, 2-oxo-tetrahy- 
drofuran-4-yl, 2-oxo-tetrahydropyran-3-yl, 2-oxo-tetrahy- 
dropyran-4-yl, 2-oxo-tetrahydropyran-5-yl. 2-oxo-tetrahy- 
drothxophen-3-yl, 2-oxo-tetrahydrothiophen-4-yl, 2-oxo- 
tetrahydrothiopyran-3-yl, 2-oxo-tetrahydrothiopyran-4-yl or 
2-oxo-tetrahydrothiopyran-5-yl group optionally substituted 
by one or two methyl groups, 

7l£LVT° teS 3 m0rph ° lin ° ° r *— «Pbolioo group which is 
R.0 CO-C.-alfcyl. bis-, R ,0-CO).C 1 ...alfcyl. (8,0-10-01!,) -C -alkvl 

a morpholino group which is substituted in the 2 position by a 
v. 1M -a±jcoxy group, * 

a morpholino group which is substituted in the 2 and 6 
posxtxons in each case by a C.-alkoxy group. 

striia a h 1 t ky t" NR ' .r"* " herein C -- alk >' 1 -fty. which is 
straxght-chaxned and may additionally be substituted by one or 
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-xrc^o™; rr ia each - - ■ 

*, is as hereinbefore define". '"""V"**-*** 9roup. while 
a C... -alley! -NR, group wherein the c -aiw, 

straight-chained and nay additional b T**' U 
two ^thyi groups. is ^J^^?^ 1 *** * « « 
1.3-dioxolan-2-yl or l 3 rtl „ y SUBse "«ed in each case by a 

"ituted by one or Lo'^lT ^ ° PCl ° naUy S ^ 

fore defined, or * 9r ° UPS ' While «• 

is as hereinbe- 

a RirNRs group wherein p ,- 0 . 

rexn ls as hereinbefore defined and 

R* denotes a 2-oxo-tetrahydrofuran-3-yl 2 „ „ 
drofuran-4-yl 2 n v n - .. ^ y1 ' 2 -oxo-tetrahy- 

~Uy substituted by o^^^Z^ ^ 
with the proviso that 
at least one of the groups E r 

» H.0-C0. ( ^ Q Z J with 0 contains 

-Ttst^r- M <*•<*.>-->. ..o-po-o,, 

E ° r G conta ins an optionally substituted 2 

group, r ^uoscituted 2-oxo-morpholinyl 



or in the 2 ,17 "^1™ *» «- « Position 



a morpholino group in each 

positions by a c -aiv AV *. 

r <* v-j.^-alkoxy group, 

a di(C lM -alkoxy) -methyl 



°* tri- (C^-alkoxy, -methyl group 



or 

an optionally substituted i 7 

2-oxo-tetrahydrofurL 3 "l 2 an " 2 ' y1 ' l ' 3 -*—»-2-yi. 

turan 3-yl. 2-oxo-tetrahydrofuran-4-yl, 2 



OXO- 
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tetrahydropyran-3-yl, 2-oxo-tetrahydropyran-4-yl or 2-oxo-te- 
trahydropyran-5-yl group or 

E contains an optionally substituted 2-oxo-thiomorpholino 
group or an optionally substituted 2-oxo-tetrahydrothiophen- 
3-yl, 2-oxo-tetrahydrothiophen-4-yl, 2-oxo-tetrahydrothio- 
pyran-3-yl, 2-oxo-tetrahydrothiopyran-4-yl or 2-oxo-tetrahy- 
drothiopyran-S-yl group, 

and the compounds of the abovementioned general formula I 
wherein 8, to ^ i to O and X are as hereinbefore defined, but 
additionally 

R, denotes an ethyl or propyl group substituted by a methyl 
-group and a ethyl group or by two ethyl groups, which is ter- 
minally substituted in each case by a C^-alkylcarbonylsul- 
phenyl, C 3 . 7 -cycloalkylcarbonylsulphenyl, C 3 . 7 -cycloalkyl- 
C^-alkylcarbonylsulphenyl, arylcarbonylsulphenyl or aryl- 
Cj. 3 -alkylcarbonylsulphenyl group, 

an ethyl or propyl group optionally substituted by one or two 
methyl or ethyl groups, which is terminally substituted in 
each case by a C^-alkylcarbonyloxy, C 3 . 7 -cycloalkylcarbonyloxy, 
C^-cycloalkyl-C^-alkylcarbonyloxy, arylcarbonyloxy or 
aryl-c^.j-alkylcarbonyloxy group, 

E denotes a 4- to 7-membered alkyleneimino group which is sub- 
stituted by two R s OCO or R 6 OCO- Cl _ 4 -alkyl groups or by an R 4 OCO 
group and an R 6 OCO- Cl . 4 -alkyl group wherein R« is as hereinbefore 
defined, 

a piperazino or homopiperazino group which is substituted in 
the 4 position by the group R M and is additionally substituted 
at cyclic carbon atoms by two R.O-CO or R s O-CO- Cl . 4 -alkyl groups 
or by an R.O-CO group and an R s O-CO- Cl . 4 -alkyl group wherein R t 
and R 10 are as hereinbefore defined, 
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a pipeline or homopiperazino group which is substitute in 
the 4 position by an R,o-co-c > ..-alkyl, Bis- (R ,0-co) -c a Wl 

oor;^; c "r lkyl ° r ^-^-^Z^T' 

add^onally substituted at cyclic carbon atorcs by one or two 
RO I ^- C °- C -" al ^ or by en R.O-CO group and a7 

defied ^ ^ " herein *< " «■ «• « Hereinbefore 

an R.O-CO-C -^LTl: - T * r ° aPB ° C ^ ^ E '°- ro 3ro »P *»° 
«. CO c... alkyi g roup wherein ^ is M horBlabe£ore def . ned 

tuteTIn'th' 15 ? PiPerldinyI ° r — ahydroazepi„ yl group subeti- 

tioned s- to 7-ms^bered rings are additionally substituted in 
each case at carbon ato„s b y two R.o-00 or R.O-CO-C -a^l 

wnerern R, and R„ are as hereinbefore defined, 

llZltTT.' PiPeridi " yl ~ —ahydroazepinyx group sub- 

r -aiwV ," e ' POSiti ° n by an ^•co-C-.-al^yi. bis- (Rt o-co,- 
c... alkyl, (R,O-P0-OR,)-c 1 .,-alkyl or <R,o-Po-tu -c 

CO-C ^v!? ^ 9r ° UPS ° rbym R -°- C0 9™up and an R.O- 

CO C... al kyl ^ oup wherein ^ tQ ^ ^ hereinbe£ore def .^ 

^ttnTZtrcIsTnyTf " » - . po- 

cn case by a C^-alJcoxy group, and/or 

iSv; Lto'-rtrTo s k "r 9roup - hich - ~- 

».0-co group and an R O-CO c T» T 9r ° UPS " * 

Hereinbefore defined C °- C ~- al, < 5 ' 1 ~- ~" R, is as 
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tb l ! *° "to™***™*- which is substituted in 

the 4 position by the group R,, and is additionally substituted 

or nT V„ * tW ° R, °- C0 ° r R .°-°>-C-.-alkyl groups 

and R are^ a h 3rOU r ntl " *°-° 0 -^-»* «»» "here!! R, 
ana R,, are as hereinbefore defined, 

the^T^ ° r i h0mOpl ^ i "° •««• which is substituted in 
to-PO o^T b ^ 1 R -°-° 0 - C -<- 1 ^- "is-.^-CO.-C.-al^. 
adl lf ^ ° r { **-*°-*J-^-*lk r l group and 

H.0 CO T I,"! CyOUC ^ * ~ « «» or 

C^-alkyl group wherein R, to R, are as hereinbefore defined. 

- a morpholino or ho«, mo rpholino group which is substituted by 
two or RO-CO-r 3iu ,i ^^bcxcucea £>y 

an R.O-CO c C '"" alkyl 9roups « by an R.O-CO group and 

an R.O OO-C.-alkyi group wherein R, is ss hereinbefore defined, 

tu™"^' B±PeZidi ^ ~ a-hyoroasepinyi group substi- 
tuted s to 7 P T 10 : bY ^ " hUe the 

substituted , — ^ ri " 9S *" eaCh CMe aM additionally 
substituted at carbon atons by ^ J 

^ ~ " 

wherein R s and r„ are as hereinbefore defined. 

tuteTI"'^' PiPeridlnyl ~ -ahydroazepinyl group substi- 

C alkvl V„T " y R « 0 - C0 - C .-.-al"tXl. bis-.R.o-co,. 

C w alkyl, (R,o-po-OR.)- Cl ..-allcyl or (RJ)-po. r ,. c 

while the abovcentioned S- to 7-^e'red ri^s 'in sal £T 

» « to ^C 115 ' rr UUCed " ™ "~ * one or r .O- 

Zc ^ 9r ° UPS ° r ^ " R « 0 - C0 and an r, 0 . 

CO C... alfcyl group wher<sin ^ co ^ as hereinbefore de£i ; ed< 

by th TTrr in ° 9r ° UP " WCh 13 in the 2 position 

°y a Ci^-alkoxy group, or 
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a thiomorpholino group which is substituted in the 2 and 6 po- 
sitions in each case by a C^-alkoxy group, 

with the proviso that 

at least one of the groups E. G or F together with G contains 
an R s O-CO, (R,0-PO-OR 8 ) or (R^-PO-R,) group or 

D together with E contains an RgCO-O- (R e CR f ) -O-CO, (R^-PO-OR.) 
or (R,0-PO-R,) group or 8 

E or G contains an optionally substituted 2-oxo-morpholinyl 
group, r 

- a morpholino or thiomorpholino group substituted in the 2 po- 
sition or in the 2 and 6 positions in each case by a C, ,-alkoxy 
group, ~ 1 

a di( Cl _ 4 -alkoxy> -methyl or tri- (C^-alkoxy) -methyl group or 

an optionally substituted l, 3-dioxolan-2-yl, 1, 3-dioxan-2-yl, 
2-oxo-tetrahydrofuran-3-yl, 2-oxo-tetrahydrofuran-4-yl, 2-oxo- 
tetrahydropyran-3-yl, 2-oxo-tetrahydropyran-4-yl or 2-oxo- 
tetrahydropyran-5-yl group or 

E contains an optionally substituted 2 -oxo- thiomorpholino 
group or an optionally substituted 2-oxo-tetrahydrothio- 
phen-3-yl, 2-oxo-tetrahydrothiophen-4-yl, 2-oxo-tetrahy- 
drothiopyran-3-yl, 2-oxo-tetrahydrothio P yran-4-yl or 
2 -oxo- tet rahydrothiopyran- 5 -yl group, 

while the abovementioned aryl and heteroaryl moieties are as 
hereinbefore defined, 

the tautomers, the stereoisomers and the salts thereof. 
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Pa«icul ar l y preferred compounds of the above general formula 
I are those wherein 

R a denotes a hydrogen atom, 

K denotes a phenyl, benzyl or 1-phenylethyl group wherein the 
phenyl nucleus is substituted i„ .,,.>, *™rein the 

Rj, wherein ^ ° iBe by the ^ s R . " 

R, and whioh may be identical or different, each denote 
a hydrogen, fluorine, chlorine, bromine or iodine atom 

a methyl, ethyl, hydroxy, methoxy. ethoxy. amino, cyano. 
vinyl or ethynyl group, 



group. 



an aryl, aryloxy, arylmethyl or arylmethoxy 
at"s th or " ^ SUb " Uuted »y ! to 3 fluorine 

acom7T r ,. With ^ " tbey a " ^ "» ad ^ ant «»*« 
atoms, denote a -CH-CH-CH-CH. -CH-CH-™ or -CH.N-m. group 

R, denotes a hydrogen, fluorine, chlorine or bromine atom. 
R. and R. in each case denote a hydrogen atom. 

nitrog°:ra:ol; Chine ^ SUbStit " Ced * * <*~ — " a 

«nyi°grLp: imln ° ° Pti ° naUy * « -thyl or 

B denotes a carbonyl group, 
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C denotes a 1,1- or 1,2-vinylene group which is substituted in 
each case by one or two methyl groups or may be substituted by 
a trif luorothethyl group, 

an ethynylene group or 

a l,3-butadien-l,4-ylene group optionally substituted by a 
methyl or trifluoromethyl group, 

D denotes an alkylene or -CO-alkylene group wherein the al- 
kylene moiety in each case contains 1 to 4 carbon atoms, while 
the linking of the -CO-alkylene group to the adjacent group C 
in each case must take place via the carbonyl group, 

- a -CO-O-alkylene or -CO-NR,- alkylene- group wherein the 
alkylene moiety in each case contains 1 to 4 carbon atoms, 
while the linking to the adjacent group C in each case must 
take place via the carbonyl group wherein 

R, denotes a hydrogen atom or a methyl or ethyl group, 

or, if D is bound to a carbon atom of the group E, it may also 
denote a bond 

or, if d is bound to a nitrogen atom of the group E, it may 
also denote a carbonyl or sulphonyl group, 

E denotes an I^O-co-alkylene-NR,, (R^-PO-OR,) -alkylene-NR, or 
(11,0-PO-R,) -alkylene-NR, group wherein in each case the alkylene 
moiety, which is straight-chained and contains 1 to 4 carbon 
atoms, may additionally be substituted by one or two C t ,-alkyl 
groups or by an R s O-CO or R^-CO-C^-alkyl group, wherein 

Rs denotes a hydrogen atom, 

a C^-alkyl group which may be substituted by an R^-CO 
group, 
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an ethyl or propyl group optionally substituted by one or 
Tea T °V thyl ^ WWCh iS ^^"V substituted 

C -Xl«rJ »!* ^t 0 ^' C -- alkOXy ' ^"^^amino. 
c^, alkylcarbonylsulphenyl, C 3 ,-cyclo- 

sulthe C nvr ylS 1 1Pheny1 ' C --^ 1 -l^-C,.,-al.cylcsrbonyl- 

nXpt^r" 18 ^ 1 ° r -^.-w-i 

an ethyl or propyl group optionally substituted by one or 
two methyl or ethyl groups which is terminally substituted 
in each case bv a <- a iu,i , Xl " utea 

e oy a C^-alkylcarbonyloxy, c, .-cvcloallcvi 

carbonyloxy. C,..-oycloel lt yl.c,. J -sl kyl T a rbo„yl^™ 
carbonyloxy or aryl-c.-alJcylcarbonyloxy group 

a C,.,-oyoloalkyl or C,..-cycloalk y l-c 1 .,-alkyl group. 

R.. R, and R,, „ hich „, ^ identlcal dlf£(!r6nt . 

case denote a hydrogen atom. dl «erent. ln each 

C ^ito T r iCh My be * a hydroxy. 

C„. aUoxy. or d a - < Cl ..-aikyl) -amino group or by a 4- to 

Lt ^ZTtt a 4 lkyleMimi - ^ each case a methy! 

- oT: - - ^r ced by - -~ 

a c «-«-cycloalkyl group, 

^y a mTnot o L c i^r r up - whiie che — — 

iinKed to the oxygen atom, 

a C^-cycloalkyl-c^-alkyl. aryl arvl c a i t , 

(ReCR f ) group, while Y ^-alkyl or l^co-O- 

K and R„ which may be identical or different in M „ 
case denote a hydrogen atom or a C^^T 
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and R, denotes a C,..-alkyl group. 

» V-°co 7 .TrcTc al a k riT imln ° »~* -** is —«*■*. d * 

. v.", k,o co-C 1 .,-alkyl or bis- (R.O-CO) -c 
wherein R, is as hereinbefore de£in ^ 001 C -" alkl ' 1 ^ 

tJ'RX^Trtrco^T; 1 " 10 9roup which is * 

hereinoerora daL^d". " , " ^ *— * * « 

— n a b r ^r^r r\ lonaiiy at a — 

C,..-allcyl group wherein R T f-" alkyl or "is- (R.O-CO) - 
P wherem R, ls as hereinbefore defined and 

r ^l:*:z: acom - a ^ ~*. - 
« oyciic ca::on^^rL:';r ro is o r a t d : tionai15 ' 

—in R< and R,„ are -J^^'JE^-™* 9 ~" PS 

e^r:: ZT£r? 9roup - hich is - 

cue 4 position by an R.O-CO-C -allc^i 
bls-^O-CO^-alkyl, (l^O-PO-OR) C 

-nztr^r™ r 9 r p ^ - - 

9 ™up and is addLonaU ^^^^^-K,^ 
by one or two R.O-CO or RO-cTc Carb ° n 
hereinbefore defined. C °- C -" a1 ^ Sroups wherein R, is as 
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a srcrphoUno or homomorpholino group which is substituted in 
each case by an K.O-CO. R.O-CO-c.-a^l or bis-.Jo -Jo" 
C.-.-alkyl group wherein R, is as hereinbefore defined 

LTorrr^rtiT 9roup r- is * 

\ c C^-alkyl groups wherein R, i s as 

hereinbefore defined, 

et^tt; fS?*- —~ group sub- 
mentioned 5- to 7 1^ ! T W " hU « «- — «- 
substituted J a ^ ri " 9S ^ ^ CMe — additionally 
bis-,*, _X!° n aC ° m by a " R >°- 00 - «.0-CO-c l ..-al lc yl or 
- before defined."" ^ " Wherein «■ — «- « - aerein- 

s™^; n^v* ^ sub. 
-ioned s.t 7 ri c :r: i:"n™vr wuia tha — - 

substituted at carbon atoos by two R. ™ . T addl "° na1 ^ 
groups wherein and E ,„ are Js tJZZZ 

IZlltTlL rts r u inyl h ° r group sub- 

C-.-al.yl. C^ R ) c aTsT Wawo-W,- 
— - «. to\ area's ^ SE^-** — 

rjr- «ca«pi ny i sroup sub . 

tne 1 Position by an R.o-rn r ni , 

oarbon ato. * » or two^ ST"" " 

wherein R, is ae hereinbefore defined "^-"^ 9rOU * s 

US^SST 9roup which " be substi — * » - « 
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a 2-oxo-thiomorpholino group which may be substituted by 1 to 
4 Cj.j-alkyl groups, 

a morpholino group which is substituted in the 2 position by a 
C^-alkoxy group, 

a morpholino group which is substituted in the 2 and 6 posi- 
tions in each case by a C^-alkoxy group, 

a C^-alkyl-m. group wherein the C^-alkyl moiety, which is 
straxght-chained, is terminally substituted by a di- (C -alk- 
oxy) -methyl group, while R, is as hereinbefore defined," 

a C^-alkyl-NR, group wherein the C^-alkyl moiety, which is 
-straxght-chained, is terminally substituted by a 1, 3-dioxolan- 
2-yl or l,3-dioxan-2-yl group, while R s is as hereinbefore 
defined, 

a R llNRs group wherein R, is as hereinbefore defined and 

R„ denotes a 2-oxo-tetrahydrofuran-3-yl, 2-oxo-tetrahy- 
drofuran-4-yl, 2-oxo-tetrahydropyran-3-yl, 2-oxo-tetrahy- 
dropyran-4-yl, 2-oxo-tetrahydropyran-5-yl, 2-oxo-tetrahy- 
drothiophen-3-yl, 2-oxo-tetrahydrothiophen-4-yl, 2-oxo- 
tetrahydrothiopyran-3-yl, 2-oxo-tetrahydrothiopyran-4-yl or 
2-oxo-tetrahydrothiopyran-5-yl group optionally substituted 
by one or two methyl groups, 

or D together with E denotes a hydrogen atom, 

a methyl, trif luoromethyl, aryl, R^CO-O- (R e CR t ) -o-CO or 
(R^-PO-OR.) group wherein R e to R, and R 7 and R 9 are as 
hereinbefore defined, 

F denotes an -O-C^-alkylene group, while the alkylene moiety 
is ixnked to the group G, or an oxygen atom, while this may 
not be linked to a nitrogen atom of the group G, and 
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lofetv h'h "** ^ " herein ln ~* — Che 

moiety. which is straight-chained and contains x to 4 C a rbon 

atoms, may additionally be substituted by one or two c, ,-alWl 

groups or by an R.O-CO or Ro-co-r ,iwi t 

are as hereinbefore defined" ^ ^ Kh " e <° 

L'^J'Tf"™* 3lkyleneimino *»-P »Wch is substituted by 
an R.O-CO. R.O-CO-c,..-alkyl or bis- (R.O-CO) - Cl ..-al,cyl group 
wherein R, is as hereinbefore defined. 

twoVo '" me " bered ^leneimino group which is substituted by . 

a Piperazino or homopiperasino group whioh is substituted in 

at a c^lio 10n ^ 9r ° UP "* iS substituted 
11. ,7Zr , aCO ™ * ^ R *°- C °- ■V-«>-C lM -alkyl or 

bra- <,*>-«,, -c.-alfcyl group wherein R, and R„ are as 
hereinbefore defined, 

tZTZl^ ° r h h °" rapi «- r - i - 5-up which is substituted in 

at el":; ^ f 9 ™» *" - is additionally substituted 

wherein R a^7 * ^ « "-O^-.-^ groups 

wherein R, and R„ are as hereinbefore defined. 

a Piperaiino or homopiperazino group which is substituted in 
each case in the 4 position by an R,o-co-c l ..-al k yl 
bls-«*0 -00, -C.-ai.cyl. ( R,0-P0-OR.,. Cw . alJcyl or «R,0- P 0-R,, - 
C.-.-alkyl group wherein R, to R, are as hereinbefore defined. 

the p tp r ::i:r 0 rb h< ~ piperazino 9roup - hich *• «*•*«««. * 

1C «t position by an R o-m-.p ^tl.. i , . 

1 K « u UJ *c 1 . 4 -alkyl or bis-(R o-ro)-r al L , 

group and additionally at cyclic carbon atoms ^ 2 or ^ " 

R.O-CO or R.O-CO-C.-al.yl g roups wherein „ is * 
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a morpholino or homomorpholino group which is substituted in 

each case by an Rfi-co; R s O-CO-C 1 . 4 -alkyl or 

bis- (R.O-00) -C^-alkyl group wherein *, is as hereinbefore 

defined, 

a morpholino or homomorpholino group which is substituted by 
two R.O-CO or R.O-CO-C^-alkyl groups wherein R s is as 
hereinbefore defined, 

a pyrrolidinyl, piperidinyl or hexahydroazepinyl group sub- 
stituted in the 1 position by the group R 10 , while the above- 
mentioned 5- to 7-membered rings in each case are additionally 
substituted at a carbon atom by an R t O-CO, R s O-CO- Cl 4 -alkyl or 
bxs-(R s o-CO)-C 1 . 4 -alkyl group wherein R s and R 10 are as 
hereinbefore defined, 

a pyrrolidinyl, piperidinyl or hexahydroazepinyl group sub- 
stituted in the 1 position by the group R 10/ while the above- 
mentioned 5- to 7-membered rings in each case are additionally 
substituted at carbon atoms by two R S 0-CO or R.O-CO-C, 4 -alkyl 
groups wherein R s and R 10 are as hereinbefore defined, 

a pyrrolidinyl, piperidinyl or hexahydroazepinyl group substi- 
tuted in the 1 position by an I^O-CO-C^-alkyl, bis- (R.O-CO) - 
C -alkyl, (R 7 0-PO-OR 8 )- Cl . 4 -alkyl or (R,0-PO-R 9 ) -C x . 4 -alkyl group 
wherein R s to R, are as hereinbefore defined, 

a pyrrolidinyl, piperidinyl or hexahydroazepinyl group sub- 
stituted in the 1 position by an R.O-CO-C^-alkyl or 
bis-(R s o-CO)-c l . 4 -alkyl group, while the abovementioned 5- to 
7-membered rings in each case are additionally substituted at 
carbon atoms by one or two R.O-CO or R s O-CO-C 1 . 4 -alkyl groups 
wherein R s is as hereinbefore defined, 

a 2-oxo-morpholino group which may be substituted by 1 or 2 
methyl groups. 
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a 2-oxo-morpholinyl group which is substituted in the 4 po- 
sition by a C -alkyl or R^-eo-c^alkyl group, while R, is as 
hereinbefore defined and the abovementioned 2-oxo-morpholinyl 
groups in each case are linked to a carbon atom of tZ grip 

a morpholino group which is substituted in the 2 position by a 
C x _ 4 -alkoxy group , 1 

a morpholino group which is substituted in the 2 and 6 posi- 
tions xn each case by a C^-alkoxy group, 

a C^-alkyl NR S group wherein the c ^ lkyl ^ ^ 

straight-chained, is terminally substituted by a di- 
(C^-alkoxy) -methyl group, while R, is as hereinbefore defined, 

a C 1 .«-alkyl- N R s group wherein the C^-alkyl moiety, which is 
straight-chained, is terminally substituted by a 1,3-dioxolan- 
definll, 10Xan ~ 2 " yl 9r ° UP ' *• " 38 he "^fore 

an group wherein R s is as hereinbefore defined and R h 

denotes a substituted 2-oxo-tetrahydrofuran-3-yl, 2-oxo- 
tetrahydrofuran-4-yl, 2-oxo-tetrahydropyran-3-yl, 2 -oxo- 
tetrahydropyran-4-yl or 2-oxo-tetrahydropyran-S-yl group 
optionally by one or two methyl groups, or 

F and G together denote a hydrogen atom, 

a C^-alkoxy group optionally substituted from position 2 
onwards by a hydroxy or C w -alkoxy group, 

a C^-alkoxy group which is substituted by an R^O-CO group 
where R ( is as hereinbefore defined, or 

a C 4 . 7 - C ycloalkoxy or C,.,-cy C loalkyl- Cl . 4 -alkoxy group 
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with the proviso that at least one of the groups E G or F 
tether „ith G contains an «.0-CO. OMM^Vo^ 

O^ether with E contains an R.OO-0- ^ . 0 - ro or (R ,o-PO-o R ., 
^G contains an optionaUv substituted a-oxo-norphoiinyl 

LT^sito^n etr'^l ^ ^ 2 POSi "° n ~ ln 2 
positions xn each case by a C w -alkoxy group, 

a di " (^..,-alkoxy) -methyl group or 

2 M oZt 0 "ah y d S T titUted 1 - 3 "~«-^. l,3-dioxan- 2 - yl , 
2 oxo-tetrahydrofuran-3-yl, 2-oxo-tetrahydrofuran-4-yl 2-oxo 
tetrahydropyran-3-yl. 2-oxo-tetrahydropyran-4-yl or 2-oxo 
tetrahydropyran-5-yl group or ° X ° 

lor 3 " 8 " ° Pti ° nally ^tituted 2-oxo-thiomorpholino 

phe73 0 vi an 2 OPti0nally SUbStitUted -oxo-tetrahydrlthi. 
Phen 3-yl, 2-oxo-tetrahydrothiophen-4-yl, 2-oxo-tetrahydro- 
thxopyran-3-y!, 2-oxo-tetrahydrothiopyran-4-yl or 2-oxI 
tetrahydrothiopyran-5-yl group, 

while the aryl moieties mentioned in the definition of the 
abovementioned groups denote a nh S n iniCl °* of the 

r.* B ~ u aenote a phenyl group which may in each 

case be monosubstituted hv r 

monosubstituted by R and ^ " « 

by R whists "* h "° MU >' ■<>■» °* disubstituted 

by Ru . wnrle the substituents aay be identicai or different 



c' aTw, * Cya "°' C -- alk ^«rtony!. aainocarbonyi , 
c l .,-a 1 k y la„ ln0 carbonyl. di- (C^-alky!, -.™i n ocarbonyl . 
C.-aikyisulphenyi. C.-aikyisulphinyi. C^-aikyisuiphonyX. 
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Z2Zna itr °' amin °' « d i-(C, 3 -al kyl ,- ami no 

R U denotes a fluorine, chlorine, bromine or iodine atom, a 
C M -alkyl, trifluoromethyl or C^-alkoxy group or 

U 33:6 b ° Und t0 adjaCGnt Carbon at °-< 

together denote a C 3 . s -alkylene, methylenedioxy or 

l,3-butadien-l,4-ylene group, 



the tautomers,.the stereoisomers and the salts thereof. 

Most particularly preferred compounds of the above general 
formula I are those wherein 

R, denotes a hydrogen atom, 

XllTci* Pheny1 ' beKyl ° r »»-. herein the 

r^;r is subscituced in each — «- " * to 

^hX±n" h ,T * MentiCal ° r each denote 

hydrogen, fluorine, chlorine or bromine atom, or a 

"ethyl, trifluoromethyl. methoxy. ethynyl or oyano group. 
R, denotes a hydrogen atom, 
R. and s, i„ each case denote a hydrogen atom. 

i^zt:^™ 9roup subscicuted by a •»*• « • 

A denotes an imino group, 

B denotes a carbonyl group, 

C denotes a or 1.2-vinylene group. 
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an ethynylene group or 

a l,3-butadien-l,4-ylene group, 

D denotes a C^-alkylene group, 

a -C0-NR 4 -alkylene group wherein the alkylene moiety contains 2 
to 4 carbon atoms, while the linking to the adjacent group C 
in each case must take place via the carbonyl group and 
wherein 

R« denotes a hydrogen atom, 

or, if D is bound to a carbon atom of the group E, it may also 
denote a bond 

or, if D is bound to a nitrogen atom of the group E, it may 
also denote a carbonyl group, 

E denotes an R s O- CO -alkylene-NRs, (R 7 O-P0-0R 8 ) -alkylene-NR s or 
(R,0-PO-R 9 ) -alkylene-NR s group wherein in each case the alkylene 
moiety, which is straight -chained and contains 1 to 4 carbon 
atoms, may additionally be substituted by one or two C^-alkyl 
groups or by an R 6 0-CO or R s O-CO-C 1 . J -alkyl group, while 

Rs denotes a hydrogen atom, 

a C^-alkyl group which may be substituted by an R s O-CO 
group, 

an ethyl group optionally substituted by one or two methyl 
or ethyl groups which is terminally substituted by a 
C^-alkylcarbonylsulphenyl, arylcarbonylsulphenyl or 
arylmethylcarbonylsulphenyl group. 
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an ethyl group optionally substituted by one or two methyl 
or ethyl groups which is terminally substituted by a hy- 
droxy, C^-alkylcarbonyloxy, arylcarbonyloxy or arylmethyl- 
carbonyloxy group, 

a 2,2-dimethoxyethyl or 2, 2-diethoxyethyl group, 

a C,.,-cycloalkyl or C 3 . t -cycloalkyl -methyl group, 

R«, R 7 and R 8 , which may be identical or different, in each 
case denote a hydrogen atom, 

a C^g-alkyl group, 

a cyclopentyl, cyclopentylmethyl , cyclohexyl or cyclohexyl - 
methyl group, 

an aryl, arylmethyl or R.CO-O- (R.CR,) group, while 
R. denotes a hydrogen atom or a C^-alkyl group, 
R f denotes a hydrogen atom and 

R, denotes a C^-alkyl, cyclopentyl, cyclohexyl, C x 4 -alk- 
oxy, cyclopentyloxy or cyclohexyloxy group, 

and R 9 denotes a methyl or ethyl group, 



an 



a pyrrolidino or piperidino group which is substituted by .„ 
JO-CO or R^-CO-C^-alkyl group wherein R s is as hereinbefore 
aefxned, . 



a pyrrolidine or piperidino group which is substituted by two 
R.O-CO or R t O-CO- Cl . 2 -alkyl groups wherein R, is as hereinbefore 
defined, 
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a piperazino group which is substituted in the 4 position by 
the group R 10 and is additionally substituted at a cyclic 
carbon atom by an R^-CO or R < 0-CO-C 1 . J -alkyl group, while R t is 
as hereinbefore defined and 

Rio denotes a hydrogen atom, a methyl, ethyl, acetyl or 
methyl sulfonyl group, 

a piperazino or homopiperazino group which is substituted in 
the 4 position by an R.O-CO-C^-alkyl, bis- (R.O-CO) -C^-alkyl or 
(R,0-PO-OR 8 ) -Cj.j-alkyl group wherein R s to R, are as herein- 
before defined, 

a piperazino group which is substituted in the 4 position by 
an R s O-CO-C l . J -alkyl group and is additionally substituted at a 
cyclic carbon atom by an R.O-CO or R^-CO-C^-alkyl group 
wherein R s is as hereinbefore defined, 

a morpholino group which is substituted by an R t O-CO or R^-CO- 
C^-alkyl group, while R s is as hereinbefore defined, 

a piperidinyl group substituted in the 1 position by an R.O-CO- 
C^-alkyl, bis- (R.O-CO) -C^-alkyl or (R 7 0-P0-OR e ) -C^-alkyl 
group wherein R s to R 9 are as hereinbefore defined, 

a 2-oxo-morpholino group which may be substituted by 1 to 2 
C^-alkyl groups, 

a 2-oxo-thiomorpholino group which may be substituted by 1 to 
2 C t . a -alkyl groups, 

a morpholino group which is substituted in the 2 position by a 
methoxy or ethoxy group, 

a morpholino group which is substituted in the 2 and 6 posi- 
tions in each case by a methoxy or ethoxy group. 
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a2.2-di methoxyethyl-NR,, 2, 2-diethoxyethyl-NR,, 1,3-dioxolan- 
2-yl-methyl-NR, or l.S-dicaew-a-yl-methyl-lK. group wherein R s 
as hereinbefore defined, 

a N-methyl-R llN or N-ethyl-R^N group wherein 

^ denotes a 2-oxo-tetrahydrofuran-3-yl, 2-oxo-tetrahy- 
drofuran-4-yl, 2-oxo-tetrahydropyran-3-yl, 2-oxo-tetrahy- 
dropyran-4-yl, 2-oxo-tetrahydropyran-5-yl, 2-oxo-tetrahy- 
drothiophen-3-yl, 2-oxo-tetrahydrothio P hen-4-yl, 2-oxo- 
tetrahydrothiopyran-3-yl, 2-oxo-t e trahydrothiopyran-4-yl or 
2-oxo-tetrahydrothio P yran-5-yl group optionally substituted 
by one or two methyl groups, 

or D together with E denotes a hydrogen atom, 

a methyl, trif luoromethyl, aryl, R^-O- (R.CR,) -o-CO or 
(R^-PO-OR,) group wherein R e to R, and R, and R 8 are as 
hereinbefore defined, 

F denotes an -O-c^-alkyiene group , uhUe ^ ^ 

lllTT C ° ^ G ' ° r M OXy9en aC °'"' " hich not be 
linked to a mtrogen atom of the group G. and 

G denotes an R.O-co-alkylene-HR, group wherein the alkylene 
"°iety. which is straight -chained and contains 1 to 4 carbon 
atoms, may additionally be substituted by one or two C, ,-alkyl 
groups or by an R.O-CO or ^O-oo-C.-alky! group, while ^ 
K« are as hereinbefore defined, 

p n^ r0lidin0 ° r P±peridino 9 ro "P ^ich is substituted by an 
d^ned" R< °" CO ' C -- alkyl — ~1» ». is as hereinbefore 



a pyrrolidino or piperidino group which is substituted by two 
defied" Rs0 " CO - C -- alkyl ~ — »*» R< is as hereinbefore 
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. piperazino group which is substituted in the 4 position by 
the group R,. and additional^ at a cyclic carbon aton by an 
R.O-CO or R.O-co-c.-ai.cyl group, whiie *, and R„ are as 
hereinbefore defined, 

a piperazino group which is substituted in the 4 position by 
an R.O-00-c^-alkyl. bis- (R.O-CX)) -C^-alJcyl or (R^-PO-OR.) - 
C„-alkyl group wherein R« to R 8 are as hereinbefore defined, 

a piperazino group which is substituted in the 4 position by 

Ttol T°' Ci : ' alkyl ^ additio ^ly at a cyclic carbon 
atom by an R.O-CO or R.O-CO-C^-alkyl group wherein R s is as 
hereinbefore defined, 

a morpholino group which is substituted by an R.O-CO or R t o-CO- 
C^-alkyl group, while R, is as hereinbefore defined, 

a Piperidinyl group substituted in the l position by an 
R-O-CO-C^-alkyl, bis- (R.O-CO) - Cl . 4 -alkyl or 
(R^-PO-OR,,) -C^-alkyl group wherein R 6 to R 8 are as 
hereinbefore defined, 

a 2-oxo-morpholino group which may be substituted by l or 2 
methyl groups, 

s 2 -o*o- m orpholi»yl group which is substituted in che 4 posi- 
ng hereinbT ^ SChyl ° r R -°- C0 - C -.- 1 ^ group, while *. is 
UnvlT ^ 2 -oxo- m orpho- 

Unyi groups in are each case Unfced to a carbon etc™ ofthe 

a MorphoXino group which is substituted in the 2 position by a 
methoxy or ethoxy group, 

a morpholino group which is substituted in the 2 and 6 po- 
sitions in each case by a methoxy or ethoxy group, 
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a 2,2-dimethoxyethyl-NR,, 2, 2-diethoxyethyl-NR,, 1, 3-dioxolan- 
2-yl-methyl-NR 5 or 1, S-dioxan^-yl-methyl-NR,- group or 

F and G together denote a hydrogen atom, 

a methoxy or ethoxy group, 

a C^-alkoxy group which is substituted by an R.O-CO group, 
while R« is as hereinbefore defined, 



a C 4 _ s -cycloalkoxy or C^-cycloalkyl-C^-alkoxy 



group 



with the proviso that at least one of the groups E, G or F 
together with G contains an R.0-CO, (R^-PO-OR,) or (R.O-PO-RJ 
group or ^ 

D together with E contains an R^CO-O- (R.CR, ) -O-CO or (R 7 0-P0-0R a ) 
group or 

E or G contains an optionally substituted 2-oxo-morpholinyl 
group, 

a morpholino group substituted in the 2 position or in the 2 
and 6 positions in each case by a methoxy or ethoxy group, 

a dimethoxymethyl or diethoxymethyl group or 

an optionally substituted 1, 3-dioxolan-2-yl or 1.3-dioxan- 

2- yl~ group or 

E contains an optionally substituted 2-oxo-tetrahydrofuran- 

3- yl, 2-oxo-tetrahydrofuran-4-yl, 2-oxo-tetrahydropyran-3-yl 
2-oxo-tetrahydropyran-4-yl, 2-oxo-tetrahydropyran-5-yl, 2-oxo- 
thxomorpholino, 2-oxo-tetrahydrothiophen-3-yl, 2-oxo-tetra- 
hydrothiophen-4-yl, 2-oxo-tetrahydrothiopyran-3-yl, 2-oxo-te- 
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trahydrothiopyran-4-yl or 2-oxo-tetrahydrothiopyran-5-yl 
group, 

while the aryl moieties mentioned in the definition of the 
abovementioned groups denote a phenyl group which may be mono- 
or disubstituted by R li , wherein the substituents may be iden- 
tical or different and 

Rx, denotes a fluorine, chlorine, bromine or iodine atom, a 
C^-alkyl, trifluoromethyl or C^-alkoxy group or 

two groups R l3 , if they are bound to adjacent carbon atoms, 
together denote a C,_ 4 -alkylene, methylenedioxy or 
l,3-butadien-l,4-ylene group, 

the tautomers, the stereoisomers and the salts thereof. 

However, the most preferred compounds of the above general 
formula I are those wherein 

R a denotes a hydrogen atom, 

^denotes a phenyl, benzyl or 1- P henylethyl group wherein the 
Phenyl nucleus is substituted in each case by the groups Rl to 
R 2 , while 

and R 2 , which may be identical or different, each denote 
a hydrogen, fluorine, chlorine or bromine atom or a methyl 
group and 

R 3 denotes a hydrogen atom, 

Rc and R< in each case denote a hydrogen atom, 

X denotes a methine group substituted by a cyano group, or a 
nitrogen atom, 
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A denotes an imino group, 
B denotes a carbonyl group, 

C denotes a 1,2-vinylene or an ethynylene group, 
D denotes a C,.., -alkylene group, 

a -C0-NR 4 -alkylene group wherein the alkylene moiety contains 2 
or 3 carbon atoms, while the linking to the adjacent group C 
must take place via the carbonyl group, wherein 

R« denotes a hydrogen atom, 

or, if D is bound to a nitrogen atom of the group E, it may 
also denote a carbonyl group, 

E denotes an R.O-CO-alkylene-NR, or (R 7 0-P0-0R 8 ) -alkylene-NR, 
group wherein in each case the alkylene moiety, which is 
straight-chained and contains 1 to 2 carbon atoms, may addi- 
tionally be substituted by a methyl group or by an I^O-CO or 
R 6 0-CO-methyl group, while 

Rs denotes a hydrogen atom, 

a C^-alkyl group which may be substituted by an R s O-CO 
group, 

an ethyl group optionally substituted by one or two methyl 
groups, which is terminally substituted by a hydroxy, 
C x . a -alkylcarbonylsulphenyl or C^-alkylcarbonyloxy group, 

a 2,2-dimethoxyethyl or 2,2-diethoxyethyl group, 

R 6 denotes a hydrogen atom, 

a C,. a -alkyi group, 
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a cyclopentyl, cyclopentylmethyl, cyclohexyl or 
cyclohexylmethyl group, 

a phenyl group optionally substituted by one or two methyl 
groups, a phenylmethyl group which may be substituted in 
the phenyl moiety by one or two methyl groups, a 5-indanyl 
group or an R,C0-O- (R e CR t ) group, while 

R e denotes a hydrogen atom or a methyl group, 

R f denotes a hydrogen atom and 

Rg denotes a C^-alkyl or C w -alkoxy group, 

R, and R 8 , which may be identical or different, in each 
case denote a hydrogen atom, a methyl, ethyl or phenyl 
group, 

a pyrrolidine or piperidino group which is substituted by an 
R.O-CO or R«0-CO-methyl group, wherein R 6 is as hereinbefore 
defined, 

a pyrrolidine or piperidino group which is substituted by two 
R t O-CO or R.O-CO-methyl groups wherein R 6 is as hereinbefore 
defined, 

a piperazino group which is substituted in the 4 position by 
the group R M and additionally at a cyclic carbon atom by an 
ReO-CO group, wherein R, is as hereinbefore defined and 

R i0 denotes a hydrogen atom, a methyl, ethyl, acetyl or 
methylsulfonyl group, 

a piperazino or homopiperazino group which is substituted in 
the 4 position by an R s O-CO- Cl . 4 -alkyl, bis- (R.O-CO) -C^-alkyl or 
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<R,0-PO-OR B ) -C^-alkyl group wherein R 6 to R 8 are as 
hereinbefore defined, 

a piperazino group which is substituted in the 4 position by 
an R^O-CO-methyl group and additionally at a cyclic carbon atom 
by an R.O-CO group wherein R s is as hereinbefore defined, 

a morpholino group which is substituted by an R s O-CO- group, 
while Rj is as hereinbefore defined, 

a 2-oxo-morpholino group which may be substituted by 1 or 2 
C^j-alkyl groups, 

a 2-oxo-thiomorpholino group which may be substituted by 1 or 
2 C^j-alkyl groups, 

a morpholino group which is substituted in the 2 position by a 
methoxy or ethoxy group, 

a morpholino group which is substituted in the 2 and 6 posi- 
tions in each case by a methoxy or ethoxy group, 

a 2,2-dimethoxyethyl-NR s , 2,2-diethoxyethyl-NRs or 1,3-di- 
oxolan-2-yl-methyl-NR s - group wherein R, is as hereinbefore 
defined, 

an N-methyl-R^N or N-ethyl-R llN group wherein 

R„ denotes a 2-oxo-tetrahydrofuran-3-yl or 2-oxo-tetrahy- 
drofuran-4-yl group, 

or D together with E denotes a hydrogen atom. 

a methyl group or an R,C0-0- (R e CR t ) -o-CO group wherein R e to R, 
are as hereinbefore defined, 3 



WO 00/51991 



PCT/EPOO/01496 



- 54 



F denotes an -O-C^-alkylene group, while the alkylene moiety 
is linked to the group G, or an oxygen atom, which may not be 
linked to a nitrogen atom of the group G, and 

G denotes an RsO-CO-alkylene-NI^ group wherein the alkylene 
moiety, which is straight -chained and contains 1 or 2 carbon 
atoms, may additionally be substituted by a methyl group or by 
an R <0 -CO or R s O-CO-methyl group, while R, and R s are as he- 
reinbefore defined, 



an 



a pyrrolidine or piperidino group which is substituted by 
R.O-CO or R s O-CO-methyl group wherein R s is as hereinbefore 
defined, 

a pyrrolidine or piperidino group which is substituted by two 
R«0-CO or R s O-CO-methyl groups wherein R 6 is as hereinbefore 
defined, 

a piperazino group which is substituted in the 4 position by 
an R^-CO-C^-alkyl, bis- (R s O-CO) -C^-alkyl or <R,0-PO-OR 8 ) - 
C^-alkyl group wherein R« to R 8 are as hereinbefore defined, 

a piperidinyl group substituted in the 1 position by an R s O-CO- 
C^-alkyl group wherein R, is as hereinbefore defined, or 

F and G together denote a hydrogen atom, 

a methoxy or ethoxy group, 

a C«. 4 -cycloalkoxy or C^-cycloalkyl-c^-alkoxy group, 

with the proviso that at least one of the groups E or G 
contains an R 6 0-CO or (R 7 O-P0-OR 8 ) group or 

D together with E contains an R,CO-0-. (R,CR f ) -O-CO group or 

E contains an optionally substituted 2-oxo-morpholinyl group, 
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a morpholino group substituted in the 2 position or in the 2 
and 6 positions in each case by a methoxy or ethoxy group, 



a dimethoxymethyl or diethoxymethyl group 



or 



a l,3-dioxolan-2-yl, 2-oxo-tetrahydrofuran-3-yl or 2-oxo- 
tetrahydrofuran-4-yl group or 

an optionally substituted 2-oxo-thiomorpholino group, 

particularly the compounds characterised in claims 5 to 17, 

the tautomers, the stereoisomers and the salts thereof. 

The compounds of general formula I may be prepared, for 
example, by the following processes: 

a) reacting a compound of general formula 




, (ID 



wherein 



R. toR,, a, f, G and X are as hereinbefore defined, with 
compound of general formula 



2, - B - C - D - E ,(III) 

wherein 

B to E are as hereinbefore defined and 
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Z x denotes a leaving group such as a halogen atom, e.g. 
chlorine or bromine atom, or a hydroxy group. 



a 



The reaction is optionally carried out in a solvent or mixture 
of solvents such as methylene chloride, dimethylformamide, 
benzene, toluene, chlorobenzene, tetrahydrofurah, benzene/te- 
trahydrofuran or dioxane optionally in the presence of an in- 
organic or organic base and optionally in the presence of a 
dehydrating agent expediently at temperatures between -50 and 
150°C, preferably at temperatures between -20 and 80°C. 

With a compound of general formula III, wherein Z, denotes a 
leaving group, the reaction is optionally carried out in a 
solvent or mixture of solvents such as methylene chloride, 
dimethylformamide. benzene, toluene, chlorobenzene, tetrahy- 
drofuran, benzene/tetrahydrofuran or dioxane, conveniently in 
the presence of a tertiary organic base such as triethylamine , 
pyridine or 2-dimethylaminopyridine, in the presence of 
N-ethyl-diisopropylamine (Hunig- S base) , whilst these organic 
bases may simultaneously serve as solvent, or in the presence 
of an inorganic base such as sodium carbonate, potassium car- 
bonate or sodium hydroxide solution expediently at temperatu- 
res between -50 and 150° C , preferably at temperatures between 
-20 and 80°C. 

With a compound of general formula III, wherein Z x denotes a 
hydroxy group, the reaction is preferably carried out in the 
presence of a dehydrating agent, e.g. in the presence of iso- 
butyl chloroformate, thionyl chloride, trimethylchlorosilane, 
phosphorus trichloride, phosphorus pentoxide. hexamethyldisi- 
lazane, N,N' -dicyclohexylcarbodiimide, N,N« -dicyclohexylcar- 
bodiimide/N-hydroxysuccinimide or 1-hydroxy-benzotriazole and 
optionally also in the presence of 4-dimethylamino-pyridine, 
N,N'-carbonyldiimidazole or triphenylphosphine/carbon tetra- 
chloride, conveniently in a solvent such as methylene chlori- 
de, tetrahydrofuran, dioxane, toluene, chlorobenzene, dime- 
thyl sulphoxide, ethyleneglycol diethylether or sulpholane and 
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optionally in the presence of a reaction accelerator such as 
4-dimethylarainopyridine at temperatures between -50 and l5 0 o C , 
but preferably at temperatures between -20 and 80«C. 

b) in order to prepare compounds of general formula I, wherein 
the group E is linked to the group D via a nitrogen atom: 

reacting a compound of general formula 




wherein 

K to R«, a to D, P, G and X are as hereinbefore defined and 
Z 2 denotes a leaving group such as a halogen atom, a substi- 
tuted hydroxy or sulphonyloxy group such as a chlorine or 
bromine atom, a methanesulphonyloxy or p-toluenesulphonyloxy 
group or a hydroxy group, with a compound of general formula 

H " Y , ( V ) 

wherein 

Y denotes one of the groups mentioned for E hereinbefore, 
which is linked to the group D via a nitrogen atom. 

The reaction is conveniently carried out in a solvent such as 
isopropanol, butanol, tetrahydrofuran, dioxan, toluene, chlo- 
robenzene, dimethylformamide, dimethylsulphoxide, methylene 
chloride, ethyleneglycol monomethylether, ethyleneglycol di- 
ethylether or sulpholane, optionally in the presence of an 
inorganic- or tertiary organic base, e.g. sodium carbonate or 
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potassium hydroxide, a tertiary organic base, e.g. triethyl- 
amine, or in the presence of N-ethyl-diisopropylamine 
(Hunig's base), whilst these organic bases may simultaneously 
serve as solvent, and optionally in the presence of a reaction 
accelerator such as an alkali metal halide at temperatures 
between -20 and 150«C, but preferably at temperatures between 
-10 and 100»C. The reaction may, however, also be carried out 
without a solvent or in an excess of the compound of general 
formula V used. 



If Z a in a compound of general formula IV denotes a hydroxy 
group, the reaction is preferably carried out in the presence 
of a dehydrating agent, e.g. in the presence of isobutyl chlo- 
roformate, thionylchloride, trimethylchlorosilane, phosphorus 
trichloride, phosphorus pentoxide, hexamethyldisilazane, 
N,N« -dicyclohexylcarbodiimide. N,N» -dicyclohexylcarbodiimi- 
de/N-hydroxysuccinimide or 1-hydroxy-benzotriazole and op- 
tionally also in the presence of 4 -dimethylamino-pyridine , 
N,N'-carbonyldiimidazole or triphenylphosphine/carbon tetra- 
chloride, conveniently in a solvent such as methylene chlo- 
ride, tetrahydrofuran, dioxane, toluene, chlorobenzene, di- 
me thylsulphoxide , ethyleneglycol diethylether or sulpholane 
and optionally in the presence of a reaction accelerator such 
as 4-dimethylaminopyridine at temperatures between -50 and 
150°C, but preferably at temperatures between -20 and 80»C. 

c) In order to prepare compounds of general formula I wherein 
D together with E denotes a R,CO-0- (R„CR.) -O-CO- group: 



reacting a compound of general formula 
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F - G 



wherein 

R. to R,,, A to C, F, G and X are as hereinbefore defined, 
with a compound of general formula . 

RgCO-O- (R e CR r ) - Zj , (VII) 

wherein 

R e to Rg are as hereinbefore defined and 

Z, denotes a leaving group such as a halogen atom, e.g. a 
chlorine, bromine or iodine atom. 

The reaction is appropriately carried out in a solvent such as 
tetrahydrofuran, dioxane, toluene, chlorobenzene, dimethyl- 
formamide, dimethylsulphoxide, methylene chloride, acetoni- 
trile, N-methyl-pyrrolidinone, ethylenglycol diethylether or 
sulpholane, optionanally in the presence of an inorganic base, 
e.g. sodium carbonate or potassium hydroxide, or a tertiary 
organic base, e.g. triethylamine, N-ethyl-diisopropylamine 
(Hunig-s base), 1, 8-diazabicyclo [5,4,0] undec-7-ene or N,N'-di- 
cyclohexyl-morpholinocarboxamidine, whilst these organic bases 
may simultaneously serve as solvents, and optionally in the 
presence of a reaction accelerator such as an alkali metal ha- 
lide at temperatures between -20 and 150<>C, but preferably at 
temperatures between -10 and 100-C. However, the reaction may 
also be carried out without a solvent or in an excess of the 
compound of general formula VII used. 

If according to the invention a compound of general formula I 
is obtained which contains a hydroxy, amino, alkylamino or 
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compound thus obtains may further^ 1°" ** 

ponding sulphenyl compound by reacting * M ° a corres - 
salt of a thio compouL. or * *° n « al 

if a compound o£ general formula I is obtains „• v 
» amino, alkylamtno or imino group this k C ° ntalnS 
alkylation. or reductive alkvl,^ * conve "ed by- 
compound of general formula J ^ * alHyl 

—ted ^^^^sr^-* - - 

-rpholino compound of general for^U \ « 3 
if a compound of oeneral ^ . 

aenotes an optiona^l Z ted hIT^ E ~ " 

or N- (2-hydroxyethvli «-hydroxyethyl> -glycine 

verted JJZZZ - * — 
2-oxo-morpholino compound or 8 

" ^^yio 6 ^^ ; hich 

Elation into a correspond"^ cT^o^aT * 

larrirr:: a™: 0 : or - 

Xylene chloride 7 ° £ S ° 1Vents ~* - — 

roLzen tetrahvdrol " " 0r ~- »— toluene, chlo- 
with a correa^"^ * ^ 

in the presence of a tertiarv " del ™tive optionally 
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phonic acid, p-toluenesulphonic acid, phosphorus trichloride 
phosphorus pentoxide, N,N' -dicyclohexylcarbodiimide, N,N'-di- 
cyclohexylcarbodiimide/N-hydroxysuccinimide or 1-hydroxy-ben- 
zotriazole and optionally additionally in the presence of 
4-dimethylamino-pyridine, N , N 1 - carbonyldiimidazole or tri- 
phenylphosphine/carbon tetrachloride, expediently at tempe- 
ratures between 0 and 150-C, preferably at temperatures bet- 
ween 0 and 80°C. 

The subsequent alkylation is optionally carried out in a sol- 
vent or mixture of solvents such as methylene chloride, di- 
me thylformamide, benzene, toluene, chlorobenzene, tetrahy- 
drofuran, benzene/tetrahydrofuran or dioxan with an alkylating 
agent such as a corresponding halide or sulphonic acid ester, 
e.g. with methyl iodide, ethyl bromide, dimethyl sulphate or ' 
benzyl chloride, optionally in the presence of a tertiary 
organic base or in the presence of an inorganic base, expe- 
diently at temperatures between 0 and ISO'C, preferably at 
temperatures between 0 and 100°C. 

The subsequent reductive alkylation is carried out with a 
corresponding carbonyl compound such as formaldehyde, acetal- 
dehyde, propionaldehyde , acetone or butyraldehyde in the pre- 
sence of a complex metal hydride such as sodium borohydride 
lithium borohydride, sodium triacetoxyborohydride or sodium 
cyanoborohydride expediently at a P H of 6-7 and at ambient 
temperature or in the presence of a hydrogenation catalyst 
e.g. with hydrogen in the presence of palladium/charcoal, at a 
hydrogen pressure of 1 to 5 bar. The methylation may also be 
carried out in the presence of formic acid as reducing agent 
at elevated temperatures, e.g. at temperatures between 60 and 
120°C. 

The subsequent intramolecular cyclisation is optionally ear- 
ned out in a solvent such as acetonitrile. methylene chlo- 
ride, tetrahydrofuran, dioxan or toluene in the presence of an 
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axis such as hydrochloric acid or p-tolueriesulphonic acid at 
temperatures between -10 and 120°C. 

The subsequent esterif ication is carried out by reacting a 
corresponding carboxylic acid, phosphonic acid, phosphinic 
acid or the salts thereof with a corresponding alkyl halide, 
optionally in a solvent or mixture of solvents such as me- 
thylene chloride, dimethylformamide, dimethylsulphoxide, sul- 
pholane, acetonitrile , N-methyl-pyrrolidinone, benzene, tolu- 
ene, chlorobenzene, tetrahydrofuran, benzene/tetrahydrofuran 
or dioxane, optionally in the presence of an inorganic or ter- 
tiary organic base, conveniently at temperatures between 0 and 
150°C, preferably at temperatures between 0 and 80°C. 

Moreover, compounds of general formula I wherein E or G deno- 
tes a piperazino or homopiperazino group each substituted in 
position 4 by an R s O- CO -C 4 .«- alkyl group wherein R s is as here- 
inbefore defined may also be prepared, for example, by reac- 
ting a corresponding compound containing a piperazino or ho- 
mopiperazino group each unsubstituted in position 4 with a 
compound of general formula 

R^-CO-C^-alkyl-Z, , (VIII) 

wherein 

R s is as hereinbefore defined and 

Z 4 denotes a leaving group such as a chlorine or bromine atom 
or an alkyl or arylsulfonyloxy group, or 

compounds of general formula I wherein E or G denotes a pipe- 
razino or homopiperazino group each substituted in position 4 
by an R t O- CO -CH a CH,- group wherein R s is as hereinbefore defined 
may also be prepared, for example, by reacting a corresponding 
compound containing a piperazino or homopiperazino group each 
unsubstituted in position 4 with a compound of general formula 



R 6 0-C6-CH=CH 2 ,(ix) 
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wherein 

R« is as hereinbefore defined, or 



compounds of general formula I wherein C denotes a 1,2-viny- 
lene group may also be prepared, for example, by reacting a 
compound of general formula 




A - CO - CH 2 - PO(0-alkyl) a 

, (X) 

F - G 



wherein 

R. to Rj, A. F, G and X are as hereinbefore defined and 

alkyl denotes a lower alkyl group, with a compound of general 
formula 



OCH-D-E , (XI) 

wherein 

D and E are as hereinbefore defined according to known 
methods . 

suchlT? 1003 deSCribed any — groups present 

alkylate or lmino groups may be protected during the reac- 
tion by conventional protecting groups which are cleaved again 
after the reaction. 8 

trLeZf 16 ; T Pr ° CeCCin9 *« * "ydroxy group nay be a 

trxmethylsilyl. acetyl, benzoyl, methyl, ethyl, tert.-butyl. 
tntyl, benzyl or tetrahydropyranyl group. 
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protecting groups for a carboxy group may be the trimethyl- 
silyl, methyl, ethyl, tert. -butyl, benzyl or tetrahydropyranyl 
. group, 

protecting groups for a phosphono group may be an alkyl group 
such as the methyl, ethyl, isopropyl or n-butyl group, the 
phenyl or benzyl group and 

protecting groups for an amino, alkylamino or iraino group may 
be a formyl, acetyl, trifluoroacetyl, ethoxycarbonyl , 
tert.-butoxycarbonyl, benzyloxycarbonyl , benzyl, methoxybenzyl 
or 2,4-dimethoxybenzyl group and for the amino group 
additionally a phthalyl group. 

Any protecting group used is optionally subsequently cleaved 
for example by hydrolysis in an aqueous solvent, e.g. in water, 
isopropanol/water, acetic acid/water, tetrahydrofuran/water or 
dioxane/water, in the presence of an acid such as trif luoroace- 
tic acid, hydrochloric acid or sulphuric acid or in the pre- 
sence of an alkali metal base such as sodium hydroxide or po- 
tassium hydroxide or aprotically, e.g. in the presence of io- 
dotrimethylsilane, at temperatures between 0 and 120<»C, prefe- 
rably at temperatures between 10 and 100°C. 

However, a benzyl, methoxybenzyl or benzyloxycarbonyl group is 
cleaved, for example, hydrogenolytically, e.g. with hydrogen in 
the presence of a catalyst such as palladium/charcoal in a sui- 
table solvent such as methanol, ethanol, ethyl acetate or gla- 
cial acetic acid, optionally with the addition of an acid such 
as hydrochloric acid at temperatures between 0 and 100 °C, but 
preferably at temperatures between 20 and 60°C, and at a hy- 
drogen pressure of l to 7 bar, but preferably 3 to 5 bar. A 
2,4-dimethoxybenzyl group, however, is preferably cleaved in 
trifluoroacetic acid in the presence of anisol. 

A tert -butyl or tert . butyl oxycarbonyl group is preferably 
cleaved by treating with an acid such as trifluoroacetic acid 
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or hydrochloric acid or by treating with iodotrimethylsilane 
optionally using a solvent such as ethylene chloride, dioxane 
methanol or diethylether. oioxane, 

an'ac^T"^ ^ " Preferab1 ^ » treating with 

an acxd such as hydrochloric acid, optionally in the pr J e nce 

o cTT?*." aCetlC 8Cid " Ce *-«ures between 50 and 

in b ™" " lth SOdlUm hydrOIClde Solu "- optionally 

ratures LT^ : Y° 1VenC SUCh " « te»pe- 

racures between 0 and 50 °C. 

Aphthalyl group is preferably cleaved in the presence of hy- 
TZZ ° r * a " ine •" Ch ^ • ethylamine or 

pin" t^" ^ 3 S ° 1Vent "* " " eCha " 01 ' •"»«*. 

panol. toluene/water or dioxane at temperatures between 20 and 

ohono? alkyl r°" P ^ Cl8aVed « ".O'-dialKylpnos- 

Phono group wxth sodium iodide, for example, in a solvent such 

amide acT -tonitrile or dimethylform- 

amide at temperatures between 40 and 150-c. but preferablv at 
temperatures between 60 and lOO'c. Preferably at 

Both alkyl groups may be cleaved from an O.O'-dialkvl oh n ^K 
no group „ iC h iodotrimethylsilane. *-*^J£%£Z*~ 
chlorotrrmethylsilane/sodium iodide, for example, in a solvent 

a „< TCt »«n 0 c and the boning temperature of the re- 
ason mrxture. but preferably at temperatures between 20 and 



reslri' C °" POUnds <* ^la I obtained may be 

"oneln lnt °„ their — and/or diastereomers. as men - 

r^i::rsn: ei r:: ; z :zt- cis/trana — • - 

with at l M c isomers, and compounds 
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Thus, for example, the cis/trans mixtures may be resolved by 
chromatography into the cis and trans isomers thereof, the 
compounds of general formula I obtained which occur as race- 
mates may be separated by methods known per se (cf . allinger 
N. L. and Eliel E. L. in "Topics in Stereochemistry", Vol. 6, 
Wiley Interscience, 1971) into their optical antipodes and com- 
pounds of general formula I with at least 2 asymmetric carbon 
atoms may be resolved into their diastereomers on the basis of 
their physical-chemical differences using methods known per se, 
e.g. by chromatography and/or fractional crystallisation, and, 
if these compounds are obtained in racemic form, they may sub- 
sequently be resolved into the enantiomers as mentioned above. 

The enantiomers are preferably separated by column separation 
on chiral phases or by recrystallisation from an optically 
active solvent or by reacting with an optically active sub- 
stance which forms salts or derivatives such as e.g. esters or 
amides with the racemic compound, particularly acids and the 
activated derivatives or alcohols thereof, and separating the 
diastereomeric mixture of salts or derivatives thus obtained, 
e.g. on the basis of their differences in solubility, whilst 
the free antipodes may be released from the pure diastereomeric 
salts or derivatives by the action of suitable agents. Optica- 
lly active acids in common use are e.g. the D- and L- forms of 
tartaric acid or dibenzoyl tartaric acid, di-o-tolyltartaric 
acid, malic acid, mandelic acid, camphorsulphonic acid, gluta- 
mic acid, aspartic acid or quinic acid. An optically active 
alcohol may be for example (+) or (-) -menthol and an optically 
active acyl group in amides, for example, may be a W-or 
( - ) -menthyloxycarbonyl . 

Furthermore, the compounds of formula I may be converted into 
the salts thereof, and particularly for pharmaceutical use into 
the physiologically acceptable salts with inorganic or organic 
acids. Acids which may be used for this purpose include for ■ 
example hydrochloric acid, hydrobromic acid, sulphuric acid. 



WO 00/51991 



PCT/EPOO/01496 



- 67 



phosphoric acid, fumaric acid, succinic acid, lactic acid, 
citric acid, tartaric acid or maleic acid. 

Moreover, if the new compounds of formula I thus obtained 
contain a carboxy or hydroxyphosphoryl group, they may sub- 
sequently, if desired, be converted into the salts thereof with 
inorganic or organic bases, particularly for pharmaceutical use 
into the physiologically acceptable salts thereof. Suitable 
bases for this purpose include for example sodium hydroxide, 
potassium hydroxide, arginine, cyclohexyl amine, ethanolamine, 
diethanolamine and triethanolamine . 

The compounds of general formulae II to XI used as starting 
materials are known from the literature in some cases or may be 
obtained by methods known from the literature (cf . Examples I 
to XVIII) . 

• For example, a starting compound of general formula II is ob- 
tained by reacting a corresponding fluoronitro compound with a 
corresponding alkoxide and subsequently reducing the nitro 
compound thus obtained or 

a starting compound of general formula IV is obtained by re- 
acting a corresponding fluoronitro compound with a correspon- 
ding alkoxide, subsequently reducing the nitro compound thus 
obtained and then acylating with a corresponding compound. 

As already mentioned hereinbefore, the compounds of general 
formula I according to the invention and the physiologically 
acceptable salts thereof have valuable pharmacological pro- 
perties, particularly an inhibiting effect on signal trans- 
duction mediated by the Epidermal Growth Factor receptor 
(EGF-R) , whilst this may be achieved for example by inhibiting 
ligand bonding, receptor dimerisation or tyrosinekinase it- 
self. It is also possible to block the transmission of signals 
to components located further down. 
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The Inhibition of the EGP-I!.n.»diai-=j • 

be demonstrated e.g with oenf „ ^ t *»— 1 « 1 « «» 
whose survival and pro ^atiln"! ^* P ~" «* 

or TGF-alpha. a cell li~ T ^ ^ s " mul " i °n SGF 
terleuXin 3 a s^- \ "* ° rigin de P^« °° in- 

these cells known as F^c can ^ ^ Pr ° 11£ " a "°» «* 
either by ^ IL . 3 or ^ 1 » " ^ """"^ 

E«BO J- 2. 2749-2756 ^o P ' *' " ^ " 

« . li^udj and Pierce, j # h et »i 

Science 212. 628-631 (1988)). ' " 

une™": 9 ztit £o ; the r/t — ° « «- «« 

^ter. t . M . e t a7 I W^L "~ ^ * 

alternatively. Lwever o^' ^ """"^ 

may also be LdTf f gr °« h -^«or-dependent cells 

science 22* e2B ' I™*' PierCe ' J ' H " - 1- in ■ 

sv-6, : ' w sh rr:'ai- et ai - in ceu *>• 

3691 (1991,1 „„ St a1 ' ln EMB ° J- 10. 3683- 

Dllrich a et al «" h — cDNA , cf . 

retrovi^ses were ns'ed T 418 " 425 <1984 " ~— *—* 

UCSM <cf. Mill., > „ "'.except that the retroviral 

vector 

<«89„ was used for the""' Bi ° TeCtai ^ s * »••-»• 

«. E86 «c £ . ™rr:t io ai of i r: tv™ ana che 

<1968„ was used as the pal g iVceU . ' 1120 " 

The test was performed as follows: 

miownutat": were r ltivated in rpmi/i6 " 

t xownxt taker) , supplemented with 10 % foetal 

Boehringer Mannheim) 2 mM • 8erUm (FCS ' 

antibiotics and 20 Lml^A " (Bi ° WhittaJ «~> < standard 

5% CC 2 . i„ order to (Pro "^*> ' « 37o C and 

order to investigate the inhibitory activity of the 
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compounds according to the invention, 1.5 x 10 4 cells per well 
were cultivated in triplicate in 96-well plates in the above 
medium (200 nl) , the .cell proliferation being stimulated with 
either EGF (20 ng/ml) or murine IL-3. The IL-3 used was ob- 
tained from culture supernatants of the cell line X63/0 mIL-3 
(cf. Karasuyama, H. et al.in Eur. J. Immunol. ia, 97-104 
(1988)). The compounds according to the invention were dis- 
solved in 100% dimethylsulphoxide (DMSO) and added to the cul- 
tures in various dilutions, the maximum DMSO concentration 
being 1%. The cultures were incubated for 48 hours at 37°C. 

In order to determine the inhibitory activity of the compounds 
according to the invention the relative cell number was mea- 
sured in O.D. units using the Cell Titer 96™ AQueous Non- 
Radioactive Cell Proliferation Assay (Promega) . The relative 
cell number was calculated as a percentage of the control 
(F/LHERc cells without inhibitor) and the concentration of 
active substance which inhibits the proliferation of the cells 
by 50% (IC 50 ) was derived therefrom. The following results 
were obtained: 



Compound (Example no.) 


Inhibition of EGF-dependent 
proliferation IC 50 [nM] 


1 


2.6 


1(4) 


15 


1(6) 


15 


1(10) 


21 


1(13) 


8.7 


2 


5.2 


2(4) 


6.7 


5(2) 


9 


5(8) 


1.8 


5(10) 


1.8 


5(12) 


18 


5(18) 


7.4 


5(22) 


58 
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Compound (Examole no ) 


mniDicion or CiGr -aepenaent 
piuiiieidLion -^^*50 I ni^l J 


5(25) 




5(29) 


1.9 


5(32) 


17 


5(36) 


3 


8(1) 


109 


11 


74 



The compounds of general formula I according to the invention 
thus inhibit the signal transduction by tyrosine kinases, as 
demonstrated by the example of the human EGF receptor, and are 
therefore useful for treating pathophysiological processes 
caused by hyperf unction of tyrosinekinases . These are e.g. 
benign or malignant tumours, particularly tumours of epithe- 
lial and neuroepithelial origin, metastasisation and the ab- 
normal proliferation of vascular endothelial cells (neoangio- 
genesis) . 

The compounds according to the invention are also useful for 
preventing and treating diseases of the airways and lungs 
which are accompanied by increased or altered production of 
mucus caused by stimulation by tyrosine kinases, e.g. in 
inflammatory diseases of the airways such as chronic bron- 
chitis, chronic obstructive bronchitis, asthma, bronchiec- 
tasias, allergic or non-allergic rhinitis or sinusitis, cystic 
fibrosis, al-antitrypsin deficiency, or coughs, pulmonary 
emphysema, pulmonary fibrosis and hyperreactive airways. 

The compounds are also suitable for treating diseases of the 
gastrointestinal tract and bile duct and gall bladder which 
are associated with disrupted activity of the tyrosine ki- 
nases, such as may be found e.g. in chronic inflammatory 
changes such as cholecystitis, Crohn" s disease, ulcerative 
colitis, and ulcers in the gastrointestinal tract or such as 
may occur in diseases of the gastrointestinal tract which are 
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associated with increased secretions, such as Menetrier^s 
disease, secreting adenomas and protein loss syndrome, 

and also for treating nasal polyps and polyps of the gastro- 
intestinal tract of varying origins, such as villous or ade- 
nomatous polyps of the large bowel, but also polyps in fami- 
lial polyposis coli, intestinal polyps in Gardners syndrome, 
polyps throughout the entire gastrointestinal tract in Peutz- 
Jeghers syndrome, in inflammatory Pseudopolyps , in juvenile 
polyps, in colitis cystica profunda and in pneumatosis cys- 
. toides intestinales . 

In addition, the compounds of general formula I and the phy- 
siologically acceptable salts thereof may be used to treat 
kidney diseases, particularly in cystic changes such as cystic 
kidneys, for treating renal cysts which may be of idiopathic 
origin or which occur in syndromes such as tuberous sclerosis, 
in von Hippel-Lindau syndrome, in nephrophthisis and spongy 
kidney and other diseases caused by abnormal function of ty- 
rosine kinases, such as e.g. epidermal hyperproliferation 
(psoriasis) , inflammatory processes, diseases of the immune 
system, hyperproliferation of haematopoietic cells, etc. 

By reason of their biological properties the compounds accor- 
ding to the invention may be used on their own or in conjunc- 
tion with other pharmacologically active compounds, for example 
in tumour therapy, in monotherapy or in conjunction with other 
ant i- tumour therapeutic agents, for example in combination with 
topoisomerase inhibitors (e.g. etoposide) , mitosis inhibitors 
(e.g. vinblastin) , compounds which interact with nucleic acids 
(e.g. cis-platin, cyclophosphamide, adriamycin) , hormone anta- 
gonists (e.g. tamoxifen), inhibitors of metabolic processes 
(e.g. 5-FU etc.), cytokines (e.g. interferons), antibodies, 
etc. For treating respiratory tract diseases, these compounds 
may be used on their own or in conjunction with other thera- 
peutic agents for the airways, such as substances with a secre- 
tolytic, broncholytic and/or antiinflammatory activity. For 
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treating diseases in the region of the gastrointestinal tract, 
these compounds may also be administered on their own or in 
conjunction with substances having an effect on motility or se- 
cretion or with antiinflammatories. These combinations may be 
administered either simultaneously or sequentially. 

These compounds may be administered either on their own or in 
conjunction with other active substances by intravenous, sub- 
cutaneous, intramuscular, intrarectal, intraperitoneal or in- 
tranasal route, by inhalation or transdermally or orally, 
whilst aerosol formulations are particularly suitable for 
inhalation. 

For pharmaceutical use the compounds according to the invention 
are generally used for warm-blooded vertebrates, particularly 
humans, in doses of 0. 01-100 mg/kg of body weight, preferably 
0.1-15 mg/kg. For administration they are formulated with one 
or more conventional inert carriers and/or diluents, e.g. with 
corn starch, lactose, glucose, microcrystalline cellulose, mag- 
nesium stearate, polyvinylpyrrolidone, citric acid, tartaric 
acid, water, water/ethanol, water/glycerol , water/sorbitol, 
water/polyethyleneglycol, propyleneglycol , stearylalcohol, car- 
boxymethylcellulose or fatty substances such as hard fat or 
suitable mixtures thereof in conventional galenic preparations 
such as plain or coated tablets, capsules, powders, suspen- 
sions, solutions, sprays or suppositories. 

The following Examples are intended to illustrate the present 
invention without restricting it: 
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Preparation of the starting compounds: 
Example I 

6-amino-4- [ (3-bromophenyl) amino] -7- (3- { 4 - [ (ethoxycarbonyl) «•- 

t hyll -pipprszin-i -vl jgrppyigxyj rqul n azoline: 

180 mg of iron powder are added to 465 mg of 4- [ (3-bromophe- 
nyl ) amino] - 7 -( 3 -{ 4 -[( ethoxycarbonyl ) me thyl ] -piperazin- 1 -yl } - 
propyloxy) -6-nitro-guinazoline in 20 ml of ethanol. The reac- 
tion mixture is heated to boiling and combined with 0.6 ml of 
glacial acetic acid, then a further 2 ml of water are pipetted 
in. The reaction solution turns dark and is heated for about 
another half hour until the reaction is complete. The solvent 
is distilled off using the rotary evaporator, the residue is 
taken up in methylene chloride and made alkaline with 3 ml of 
4N sodium hydroxide solution. The organic phase is separated 
off and the aqueous phase extracted with methylene chloride 
The combined extracts are dried over magnesium sulphate and . 
concentrated by evaporation. The crude product is stirred with 
a little diethyl ether, suction filtered and washed again. The 
light grey crystals obtained are dried in the desiccator. 
Yxeld: 350 mg (79 % of theory), 
Melting point: 183-18 9°C 

Mass spectrum (ESI*) .- m/z = 543, 545 [M+H] * 

The following compounds are obtained analogously to Example I .- 

(1) 6-amino-4- [ (3-bromophenyl) amino] -7- (3- {4- [ (isopropyloxy- 
carbonyDmethyl) -piperaz in -1-yl} propyloxy) -quinazoline (the 
reaction is carried out in dioxane instead of ethanol) 
Melting point: 188-193°C 

Mass spectrum (ESI*) : m/z = 557, 559 [M+H] * 

(2) 6-amino-4- [ (3 -bromophenyl) amino] -7- (3- {4- { (cyclohexyloxy- 
carbonyl) methyl] -piperazin-l-yl} propyloxy) -quinazoline (the 
reaction is carried out in dioxane instead of ethanol) 
Melting point: 166-169°C 
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Mass spectrum (ESI*) : m/z = 597, 599 [M+HJ * 

nvl)!th m n °" 4 " 1 (3 - br0m0phen ^> a --) -7- (3-{4- [2- (ethoxycarbo- 
nyDethylJ -paperazin-l-yl}p r0 pyioxy, -guideline 
Melting point: 120-123°C 

Mass spectrum (ESI*) : m / 2 = 5S7, 559 (M+HJ * 

n^rr 4 ^^^^^^ 

nyDpropyl] -pxperazin-i-yl} propyloxy) -guinazoline 
Melting point: 119-122°C 

Mass spectrum (ESI*) : m / z = 571# S73 [M+Hr 

(5) 6-amino-4- [ (3-bromophenyl) amino] -7- (2- { 4 - [ (ethoxycarbo- 
nyDmethyl] -pipera 2 in-l-yl}ethoxy) -guinazoline 
Melting point: 147-161°C 

Mass spectrum (ESI*): m/z = 529, 531 [M+H] * 

W e-amino-4- [ (3-bromophenyl, amino] -7- ({l- [ (ethoxycarbonyl, - 

methyl) -pxperidin-4-ylJoxy) -guinazoline 
Melting point: 202°C 

Mass spectrum (ESI*) : m /z = 500, 502 [M+H] * 

(7) 6 -amino-4- [ (3-bromophenyl, amino] -7- ( {l - [ (ethoxycarbonyl) - 

methyl] -p ap eridin-4-yl}methoxy) -guinazoline 
Melting point: 1550c 

Mass spectrum (ESI*,: m/z = 514, 516 [M+H] * 

LllZlTiT*'- 1 (3 - br ° m °P he ^)-i»o] -7- (2-(i- 1 (ethoxycarbo- 
nyl, methyl] -pxperidin-4-yl}ethoxy) -guinazoline 
Melting point: 143°C 

Mass spectrum (ESI*): m/z = S28, 530 [M+H] * 

nvLmethvn C (3 : br ° m0phen ^>--o] -7- (3-{i- [ (ethoxycarbo- 
nyDmethyl] -pxperidin-4-yl} propyloxy) 
Melting point: 181°c 

Mass spectrum (ESI*, s m/z » 542, 544 [M+H]* 
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(10) 6-amino-4- [ (3-bromophenyl)amino] -7- (3-{4- { (diethoxyphos- 
phoryl) methyl J -piperazin-l-yl}propyloxy) -quinazoline 
Melting point: 201-205°C 

Mass spectrum (ESI*) : m/z = 607, 609 [M+H]* 

(11) 6-amino-4- [ (3-bromophenyl)amino] -7- (3- {4- [ (butyloxycarbo- 
nyl) methyl] -piperazin-l-yl}propyloxy) -quinazoline 

Melting point: 158-160°C 

Mass spectrum (ESI*): m/z = 571, 573 [M+H]* 

(12) 6-amino-4- [ (3-bromophenyl) amino] -7- (3- {N- [ (ethoxycarbo- 
nyl ) methyl] -N-methylamino}propyloxy) -quinazoline 

R e value: 0.49 (silica gel. methylene chloride/methanol/concen- 

trated aqueous ammonia solution = 90:10:0.1) 
Mass spectrum (ESI*) : m/z = 488, 490 [M+H]* 

(13) 6-amino-4- [ ( 3 -bromophenyl ) amino] -7- (2- {N- [ (ethoxycar- 
bonyl) methyl] -N-methylamino}ethoxy) -quinazoline 

R t value: 0.50 (silica gel, methylene chloride /methanol /concen- 
trated aqueous ammonia solution = 90:10:0.1) 

(14) 6-amino-4- ( (3-chloro-4-f luorophenyl) amino) -7-cyclopropyl- 
methoxy-quinazoline 

Melting point: 209°C 

R f value: 0.68 (silica gel, ethyl acetate) 

(15) 6-amino-4 - ( (3-bromophenyl) amino] -7- (4- {N- [ (ethoxycarbo- 
nyl) methyl] -N-methylaraino}butyloxy) -quinazoline 

Re value: 0.44 (silica gel, methylene chloride/methanol/concen- 
trated aqueous ammonia solution = 90:10:0.1) 

(16) 6-amino-4- [ (3-chloro-4-f luorophenyl) amino] -7-cyclohexyl- 
methoxy-quinazoline 

Melting point: 234 °C 

Mass spectrum (ESI*): m/z = 401, 403 [M+H]* 
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(17) 6-amino-4- ( (3-chloro-4-fluorophenyl)amino] -7-cyclohexyl- 
oxy-quinazoline 

Melting point: 176 °C 

Mass spectrum (ESI*) : m/z = 387, 389 [M+H]* 

(18) 6-amino-4- [ (3-chloro-4-fluorophenyl)araino] -7-cyclobutyl- 
oxy-quinazoline 

Melting point: 238-239°C 

Mass spectrum (ESI*) : m/z = 359, 361 [M+H]* 

(19) 6-amino-4-[(3-chloro-4-fluorophenyl)amino]-7-cyclobutyl- 
methoxy-quinazoline 

Melting point: 214-215°C 

Mass spectrum (ESI*): m/z. = 373, 375 [M+H]* 

(20) 6-araino-4- [ (3-chloro-4-f luorophenyl) amino] -7-cyclopentyl- 
methoxy-quinazoline 

Melting point: 218-219°C 

Mass spectrum (ESI*) : m/z = 387, 389 [M+H]* 

(21) 6-an,ino-4- [ O-chloro-4-fluorophenyl) amino] -7- (2-cyclopro- 
pylethoxy) -quinazoline 

Melting point: 188-190°C 

Mass spectrum (ESI*): m/z = 373, 375 [M+H] * 

(22) 6-amino-4- [ (3-chloro-4-fluorophenyl)amino) -7-cyclopentyl- 
oxy-quinazoline 

Melting point: 204 °C 

Mass spectrum (ESr) : m/z = 373, 375 [M+H]* 

(23) 6-amino-4- [ (3-chlorophenyl) amino] -7-methoxy-quinazoline 
Melting point: 208-209°C 

Mass spectrum (ESI*): m/z = 301, 303 [M+H]* 
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(24) (J?) -6-amino-4- r (1-phenylethyl) amino] -7-methoxy-quinazo- 
line 

R f value: 0.42 (silica gel, methylene chloride /methanol /con- 
centrated aqueous ammonia solution = 9:1:0.1) 
Mass spectrum (ESI*) : m/z = 295 [M+H] * 

(25) 6-Amino-4- [ (R) - (1 -phenyl -ethyl) amino] -7- {2- [2- (meth- 
oxycarbonyl) -piperidin-l-yl] -ethoxy} -quinazoline 

R, value: 0.50 (silica gel, methylene chloride/methanol/con- 

centrated aqueous ammonia = 90:10:1) 
Mass spectrum (ESI") : m/z = 448 [M-H] " 

(26) 6 -Amino- 4- [ (J?) - (1 -phenyl- ethyl) amino] -7 - {2- [ (J?) -2- (meth- 
oxycarbonyl) -pyrrolidin-l-yl] -ethoxy} -quinazoline 

R, value: 0.20 (silica gel, methylene chloride /methanol = 95:5) 
Mass spectrum (ESr) : m/z = 434 (M-H] ' 

(27) 6-Amino-4- [ (R) - (1 -phenyl -ethyl) amino) -7- {2- [ (S) -2- (meth- 
oxycarbonyl) -pyrrolidin-l-yl] -ethoxy} -quinazoline 

R, value: 0.20 (silica gel, methylene chloride /methanol = 95:5) 
Mass spectrum (ESI'): m/z - 434 (M-H] " 

(28) 6-Amino-4- [ (J?) - (1-phenyl-ethyl) amino] -7-{3- ( (R) -2- (meth- 
oxycarbonyl) -pyrrolidin-l-yl] -propyloxy} -quinazoline 

R f value: 0.40 (silica gel, methylene chloride/methanol =9:1) 
Mass spectrum (ESI') : m/z = 448 [M-H] * 

(29) 6-Amino-4- [ (R) - (1-phenyl-ethyl) amino] -7- {4- (2- (methoxy- 
carbonyl) -piperidin-l-yl] -butyloxy} -quinazoline 

R t value: 0.20 (silica gel, methylene chloride/methanol = 95:5) 
Mass spectrum (ESI"): m/z = 476 [M-H] " 

(30) 6-Amino-4- [ {R) - (1-phenyl-ethyl) amino) -7-cyclobutyloxy- 
quinazoline 

R f value: 0.28 (silica gel. ethyl acetate) 
Mass spectrum (ESI*) : m/z = 335 [M+HJ * 
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(31) 6-Amino-4- [(R) - (1 -phenyl -ethyl) amino] -7-cyclopentyloxy- 
quinazoline 

R f value: 0.20 (silica gel, ethyl acetate) 
Mass spectrum (ESI*) : m/z = 349 {M+H]* 

(32) 6-Amino-4- [ (J?) - (1-phenyl-ethyl) amino] -7-cyclopropyl- 
methoxy-quinazoline 

Melting point: 183 °C 

Mass spectrum (ESI*): m/z • 335 (M+H]* 

(33) 6-Amino-4-benzylamino-7-cyclopropylmethoxy-quinazoline 
Melting point: 190°C 

Mass spectrum (ESI*): m/z = 321 [M+H] * 

(34) 6-Amino-4- H*) - (1-phenyl-ethyl) amino] -7- (2-{N- Umethoxy- 
carbonyl) methyl] -N-methylamino} -ethoxy] -guinazoline 

R f value: 0.16 (silica gel, methylene chloride/methanol = 95:5) 
Mass spectrum (EI): m/z = 409 [M] * 

Rvamplo TJ 

4- f (3-bromophenyl) amino] -7- (3- {4- ( (ethoxycarbonyl) methyl] - 

Pipprfl7in-1 -y1 )nrnnv] oxv) -fi-ni t-ro-g,Hn^i inf k 

292 mg of ethyl bromoacetate are added to 780 mg of 4- [(3- 
bromophenyl) amino] -7- [3- (piperazin-l-yl)propyloxy] -6-nitro- 
quinazoline and 0.55 ml of triethylamine in 7 ml of aceto- 
nitrile. The reaction mixture is stirred for one hour at am- 
bient temperature, then for about 1.5 hours at 65°C and then 
for a further 2 days at ambient temperature. As the reaction 
is incomplete, 2 drops of ethyl bromoacetate are added twice 
more. The reaction solution is concentrated by evaporation and 
the residue is partitioned between copious amounts of ethyl 
acetate and dilute potassium carbonate solution. The organic 
phase is washed with water and saturated sodium chloride so- 
lution, dried over magnesium sulphate and concentrated by 
evaporation. The yellowish, resin-like crude product is ' 
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recrystallised from 7 ml of ethanol. The yellow crystals are 
washed with some cold ethanol and dried in the desiccator 
Yield: 640 mg (70 % of theory) . 
Melting point: 75°C 

Mass spectrum (ESI*) : m/z = 573, 575 [M+H] * 

The following compounds are obtained analogously to Example 



(1) 4- [ (3-bromophenyl) amino] -7- ( 3 -{ 4 - [ (isopropyloxycarbonyl) - 
methyl] -piperazin-l-yl Jpropyloxy) -6-nitro-quinazoline ? 
Melting point: 71-74 °C 

Mass spectrum (ESI*) : m/z = 5 87, 589 [M+HJ* 

(2) 4 [ (3-bromophenyl) amino] -7- (3- {4- ( (cyclohexyloxycarbonyl) 
methyl] -piperazin-l-yl}p r0 p y loxy, -6-nitro-quinazoline 
Melting point: 80-l00°C 

Mass spectrum (ESI*) : m/z = 627 , 629 {M+H] * 

(3) 4- [ <3-bromophenyl)amino] -7- (3-{ 4 - [2- (ethoxycarbo- 
nyl) ethyl] -piperazin-l-yl} prop yi oxy) -6-nitro-quinazoline 
(reaction is carried out with ethyl acrylate in ethanol) 
Melting point: 153-156°C 

Mass spectrum (ESI*) : m/z = 587, 589 [M+H] * 

(4) 4- [(3-bromophenyl) amino] -7- (3-{ 4 - [3- (ethoxycarbonyl) pro- 
pyl] -Pxperazin-l-yljpropyloxy) -6-nitro-quinazoline 
Melting point: 50-58°C 

Mass spectrum (ESI*) : m/z = 601, 603 [M+H] * 

(5) 4- ( (3-bromophenyl)amino] -7- (2- { 4 - [ (ethoxycarbonyl ) methyl ] - 
pxperazin-l-yl}ethoxy) -6-nitro-quinazoline 

Melting point: 103-120°C 

Mass spectrum (ESI') : m /z = 559, 561 [M+HJ* 
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(6) 4- t (3-bromophenyl) amino] -7- ({l- [ (ethoxycarbonyl, me th y l] - 

pxperxdin-4-yl}oxy)-6-nitro-quinazoline 
Melting point: 151°C 

Mass spectrum (ESI*) : m / 2 = 530, 532 [M+H] * 

(7) 4- [ (3-bromophenyl, amino! -7- ({l- ( (ethoxycarbonyl, methyl] - 

pxperxdin^-yljmethoxyj-s-nitro-quinazoline 
Melting point: 189°C 

Mass spectrum (ESI*) : m/z = 544, 546 [M+H] * 

^ll l J 3 'T°T^ yl)amin01 " 7 " (2 " ^-^ eth oxycarbonyl, me thyl] 

piperid 1 n-4-yl}ethoxy)-6-nitro-quinazoline 

Melting point: 185-187°C 

Mass spectrum (ESI*) : m/z = 558, 5S0 [M+H] * 

px 9 periiir 4 br TrT 1,amin01 " 7 " (3 ' U - 1 (eth °^-bonyl,methyl] - 
piperidm-4-ylJpropyloxy) -6-nitro-quinazoline 
Melting point: 101°C 

Mass spectrum (ESI*): m /z = 572, 574 [M+H]* 

(10) 4- [ (3-bromophenyl) amino] -7- (3- {4- [ (butyloxycarbonyl) me- 
thyl, -paperazin-l-yl }propyloxy) -6-nitro-quinazoline 
welting point: 70-75°c 

Mass spectrum (Esr> s m/z = 601# 603 [M+H] . 

Evamplp TTT 

15 »! of trifluoroaoetic acid are added dropwise to a sus- 
<«r C -bu Cyl ox y ca rb o„ yl ,-p ipera2in . 1 . yllpropyloxy) . qu . na ^ Une 
stirl™ <* -—I* at anient te„*erature with 

t oL r n hl r : 9 :: r :: d 9 r en °"- * *■* - 

at „ m K< T st "red for approximately a further 1.5 hours 

by evtpo" t " PeraCUre - ^ reaOCi ° n SOlU "°" iS ~nce„trated 
by evaporation us lng the rotary evaporator. The resi„- liK e 
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residue is taken up in methylene chloride, combined with ice 
water and carefully made alkaline with 4N sodium hydroxide so- 
lution. Partially precipitated product is dissolved by the 
addition of more methylene chloride and methanol . The aqueous 
phase is separated off and extracted with methylene chlori- 
de /methanol (9:1). The combined extracts are washed with wa- 
ter, dried over magnesium sulphate and concentrated by evapo- 
ration. The crude product is heated to boiling with 25 ml of 
tert. butylmethylether, cooled with stirring and suction fil- 
tered. The yellow crystals thus obtained are washed with 
diethylether and dried. 
Yield: 5.16 g (88 % of theory), 
Melting point: 179-182°C 

Mass spectrum (ESI*) : m/z = 487, 489 [M+H] * 

The following compounds are obtained analogously to Example 
III: 

(1) 4- [ (3-bromophenyl)amino] -6-nitro-7- [2- (piperazin-l-yl) eth- 
oxyj -quinazoline 

Melting point: 133-136°C 

Mass spectrum (ESI*) : m/z = 473, 475 tM+H] * 

(2) 4- [ (3-bromophenyl)amino] -6-nitro-7- ( (piperidin-4-yl) oxy] - 
quinazoline 

Melting point: 131°C 

Mass spectrum (ESI*) : m/z = 444, 446 [M+H]* 

(3) 4- [ (3-bromophenyl)amino] -6-nitro-7- [ (piperidin-4-yl)meth- 
oxy] -quinazoline 

Melting point: 145°C 

Mass spectrum (ESI*) : m/z = 458, 460 [M+H] * 

(4) 4- [ (3-bromophenyl)atnino] -6-nitro-7- [2- (piperidin-4-yl) eth- 
oxy] -quinazoline 

Melting point: 228°C 

Mass spectrum (ESI*): m/z = 472, 474 [M+H]* 
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(5) 4- [ (3-bromophenyl) amino] -6-nitro-7- [3- <piperidin-4-yl)pro- 
pyloxy] -quinazoline 

Melting point: 194°C 

Mass spectrum (ESI*) : m/z = 486, 488 [M+H] * 

(6) 4- [ (3-Chloro-4-f luoro-phenyl) amino] -6- { [4- (piperazin- 

l-yl)-l-oxo-2-buten-l-yl]amino}-7-cyclopropylmethoxy-quinazo- 
line 

R t value: 0.60 (reversed phase TLC-plate (E. Merck), acetoni- 
trxle/water/trifluoro-acetic acid = 50:50:1) 
Mass spectrum (ESI*) : m/z = 511, 513 [M+H] * 

Evamplo jy 



1-08 g sodium hydride are added to a solution of 6.35 g of 3 - 
t4-(tert-butyloxycarbonyl)-piperazin-l-yl]. propan _ 1 . ol in 100 
ml of tetrahydrofuran under a nitrogen atmosphere. The suspen- 
sion is stirred for about 10 minutes at ambient temperature 
then 4.72 g of 4- [ (3-bromophenyl) amino] -7-f luoro-6-nitro- 
quinazoline in 20 ml of tetrahydrofuran are added thereto. The 
reaction mixture turns dark reddish-brown, while giving off 
gas, and is gently refluxed for about 25 minutes. Since only a 
partxal reaction has taken place, a further 0.52 g of sodium 
hydride are added. The reaction mixture is heated for a fur- 
ther 40 minutes until the reaction has ended. The cooled re- 
actxon solution is poured onto about 250 ml of ice-water and 
neutralised with a little citric acid. The partially precipi- 
tated product is extracted with ethyl acetate. The combined 
extracts are washed with a little water, followed by saturated 
sodxum chloride solution, dried over magnesium sulphate and 
concentrated by evaporation. u. 3 0 g of crude product is ob- 
tained as a dark resin which is heated to boiling with 25 rai 
of methanol with stirring, whereupon the product crystallises 
out. The suspension is cooled with ice-water and suction fil- 
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tered. The brownish-yellow crystals obtained are washed again 
with 10 ml of cold methanol and dried in the desiccator. 
Yield: 7.08 g (92 % of theory), 
Melting point: 152-156°C 

Mass spectrum (ESI*) : m/z = 587, 589 {M+H] * 

The following compounds are obtained analogously to Example 
IV: 

(1 ) 4 - [ (3 -bromophenyl ) amino] - 6 -nit ro- 7 - { 2 - [4 - ( tert -butyloxy- 
carbonyl) -piperazin-l-yl] ethoxy} -quinazoline 

Melting point: 219-222°C 

Mass spectrum (ESI*): m/z = 573, 575 [M+H]* 

(2) 4- [ (3 -bromophenyl) amino] -6-nitro-7- { [l- (tert-butyloxycar- 
bonyl) -piperidin-4 -yl] oxy} -quinazoline 

Melting point: 190°C 

Mass spectrum (ESI'): m/z = 542, 544 [M-H] " 

(3) 4- [ (3 -bromophenyl) amino] -6-nitro-7- { [1- (tert-butyloxycar- 
bonyl ) -piperidin-4 -yl] methoxy } -quinazoline 

Melting point: 240°C 

Mass spectrum (ESI*).- m/z = 558, 560 [M+H] * 

(4) 4- [ (3 -bromophenyl) amino] -6-nitro-7- {2- [l- (tert-butyloxy- 
carbonyl) -piperidin-4 -yl] ethoxy} -quinazoline 

Melting point: 208°C 

Mass spectrum (ESI*): m/z = 572, 574 [M+H]* 

(5) 4- [ (3 -bromophenyl) amino] -6-nitro-7- {3- [1- (tert-butyloxy- 
carbonyl) -piperidin-4 -yl] propyloxy} -quinazoline 

Melting point: 203 °C 

Mass spectrum (ESI'): m/z = 584, 586 [M-H] * 
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(6) 4- t (3-bromophenyl)amino] -7- [3- (tert-butyldimethylsilyl- 
oxy) -propyloxy] -6-nitro-quinazoline 

Rt value: 0.84 (silica gel, petroleum ether/ethyl acetate = 
1:1) 

Mass spectrum (ESI*): m/z = 533, 535 [M+H]* 

(7) 4- [ (3-bromophenyl)amino] -7- [2- (tert-butyldimethylsilyl- 
oxy) -ethoxy] -6-nitro-quinazoline 

Melting point: 206-208°C 

Mass spectrum (ESI*) : m/z = 519, 521 [M+H] * 

(8) 4- [ (3-chloro-4-f luorophenyl) amino] -7-cyclopropylmethoxy-6- 
nitro-quinazoline (carried out in dimethyl fqrmamide with 
potassium tert-butoxide as base) 

Melting point: 211-213°C 

Mass spectrum (ESI*): m/z - 389, 391 [M+H]* 

(9) 4- [ (3-bromophenyl) amino] -7- [4- (tert-butyldimethylsilyl- . 
oxy) -butyloxy] -6-nitro-quinazoline 

R* value: 0.73 (silica gel, petroleum ether/ethyl acetate = 
1:1) 

Mass spectrum (ESI"): m/z = 545, 547 [M-H] " 

(10) 4- [ (3-chloro-4-f luorophenyl) amino] -7-cyclohexylmethoxy- 
6-nitro-quinazoline (carried out in dime thy lformamide with 
potassium-tert. butoxide as base) 

Melting point: 258°C 

Mass spectrum (ESI*): m/z = 431, 433 [M+H]* 

(11) 4- [ (3-chloro-4-f luorophenyl) amino] -7-cyclohexyloxy-6- 
nitro-quinazoline (carried out in dimethyl formamide with 
potassium- tert-butoxide as base) 

Melting point: 19€°C 

Mass spectrum (ESI*) : m/z = 417, 419 [M+H] * 
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(12) 4- [ (3-chloro-4-f luorophenyl) amino] -7-cyclobutyloxy-6- 
nitro-quinazoline (carried out in dimethylf ormamide with 
potassium tert-butoxide as base) 

Melting point: 230-231°C 

Mass spectrum (ESI*) : m/z = 389, 391 [M+H] * 

(13) 4- [ (3-chloro-4-f luorophenyl) amino] -7-cyclobutylmethoxy- 
6-nitro-quinazoline (carried out in dimethylformamide with 
potassium tert-butoxide as base) 

Melting point: 223-225°C 

Mass spectrum (ESI*) : m/z = 403, 405 [M+H]* 

(14) 4- [ (3 -chloro-4-f luorophenyl) amino] -7-cyclopentylmethoxy- 
6-nitro-quinazoline (carried out in dimethylformamide with 
potassium- tert. butoxide as base) 

Melting point: 220-224°C 

Mass spectrum (ESI*) : m/z = 417, 419 [M+H]* 

(15) 4- [ ( 3 -chloro-4-f luorophenyl) amino] -7- (2-cyclopropyleth- 
oxy) -6-nitro-quinazoline (carried out in dimethylformamide 
with potassium tert-butoxide as base) 

Melting point: 200-202°C 

Mass spectrum (ESI*): m/z « 403, 405 [M+H]* 

(16) 4- [ (3-chloro-4-f luorophenyl) amino] -7-cyclopentyloxy- 6-ni- 
tro-quinazoline (carried out in dimethylformamide with 
potassium tert-butoxide as base) 

Melting point: 224°C 

Mass spectrum (ESI*) : m/z a 403, 405 [M+H]* 

(17) 4- [ {3-chlorophenyl}amino] -7 -met hoxy- 6-nitro-quinazoline 
(carried out with sodium methoxide in tetrahydrofuran) 
Melting point: 199-201°C 

Mass spectrum (ESI*) : m/z = 331, 333 [M+H] * 
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(18) (J?) -4- [ (1-phenylethyl) amino] -7-methoxy-6-nitro-quinazo- 
line (carried out with sodium methoxide in tetrahydrofuran) 
R,. value: 0.17 (silica gel, cyclohexane/ethyl acetate = 1:1) 
Mass spectrum (ESI*) : m/z = 325 [M+HJ * 

(19) 4- [ (R) - (1-Phenyl -ethyl) amino] -7- [2- (tetrahydro-pyran- 
2-yloxy) -ethoxy] -6-nitro-quinazoline 

R f value: 0.11 (silica gel, cyclohexane/ethyl acetate = 1:1) 
Mass spectrum (EI): m/z = 438 [M]* 

(20) 4- [ (R) - (1-Phenyl-ethyl) amino] -7- [3- (tetrahydro-pyran- 
2-yloxy) -propyloxy] -6-nitro-quinazoline 

Rt value: 0.19 (silica gel, cyclohexane/ethyl acetate = 1:1) 
Mass spectrum (EI): m/z = 452 [M] * 

(21) 4- [ (R) - (1 -Phenyl -ethyl) amino] -7- (4- (tetrahydro-pyran- 
2-yloxy) -butyloxy] -6-nitro-quinazoline 

R, value: 0.18 (silica gel, cyclohexane/ethyl acetate - 1:1) 
Mass spectrum (ESI") : m/z = 465 (M-H] " 

(22) 4- [ (i?) - (1-Phenyl-ethyl) amino] -7-cyclobutyloxy-6-nitro- 
quinazoline (reaction is carried out with potassium tert.bu- 
tylate in N,N-dimethyl-formamide) 

R f value: 0.54 (silica gel, ethyl acetate) 
Mass spectrum (ESI') : m/z = 363 [M-H] " 

(23) 4- [ (J?) - (1-Phenyl-ethyl) amino] -7-cyclopentyloxy-6-nitro- 
quinazoline (reaction is carried out with potassium tert.bu- 
tylate in N,N-dimethyl-formamide) 

R f value: 0.24 (silica gel. petroleum ether/ethyl acetate = 
1:1) 

Mass spectrum (ESI*) : m/z = 379 [M+H] * 

(24) 4- [ {R) - (1-Phenyl-ethyl) amino] -7 -cyclopropylmethoxy- 6-ni- 
tro-quinazoline (reaction is carried out with potassium tert. 
butylate in N, N-dimethyl-formamide) 



WO 00/51991 



PCT/EPOO/01496 



- 87 



Melting point: 155°C 

Mass spectrum (ESI*): m/z = 365 [M+H] * 

(25) 4-Benzylamino-7-cyclopropylmethoxy-6-nitro-quinazoline 
(reaction is carried out with potassium tert .butylate in 

N,N-dimethyl-formamide) 

Melting point: 168°C 

Mass spectrum (ESI*) : m/z = 351 [M+H]* 
Example y 

4- t (3-bromophenyl) amino] -6- [ (4-bromo-l-oxo-2-buten-l-yl) ami- 
no) -miina^nHna ' 

1.74 ml of oxalylchloride and one drop of dimethylformamide 
are added to a solution of 1.65 g of 4-bromo-2-butenoic acid 
in 15 ml of methylene chloride at ambient temperature. The 
reaction mixture is stirred for about one hour at ambient 
temperature until the development of gas has ceased. The acid 
chlorade formed is largely freed from the solvent in vacuo 
using the rotary evaporator. The oily brown crude product is 
taken up in 25 ml of tetrahydrofuran and added dropwise, while 
cooling with a ice bath, to a solution of 3 . 15 g of 4- [ (3- 
bromophenyl)amino]-6-amino-quinazoline and 2.30 ml of Hunig 
base in 25 ml of tetrahydrofuran. The reaction mixture is 
stirred for 30 minutes while cooling with ice and then stirred 
for another 1.5 hours at ambient temperature. For working up 
25 ml of water and 50 ml of ethyl acetate are added. The orga- 
nic phase is separated off, washed with saturated sodium chlo- 
ride solution, dried over magnesium sulphate and concentrated 
by evaporation. The residue is boiled in 30 ml of ethyl aceta- 
te to purify it further and filtered while hot . The yellow 
crystalline product is washed with hot ethyl acetate and 
dried. 

Yield: 3.00 g (65 % of theory), 

R, value: 0.33 (silica gel, methylene chloride/methanol/concen- 

trated aqueous ammonia solution = 9:1:0 1) 
Mass spectrum (ESI*) : m/z = 463 [M+H] * 
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The following compound is obtained analogously to Example V: 

(1) 4- [ (3-bromophenyl)amino] -6- [ (4-bromo-l-oxo-2-buten-l-yl) - 
amino] -7-methoxy-quinazoline 

Rf value: 0.38 (reversed phase ready-made TLC plates 
(E.Merck), acetonitrile/water, trifluoroacetic acid = 50:50:1) 

Rva T l0 VT 

3-{N- [ (ethoxycarbonyl) methyl] -N-methylamino} propylamine -hydro- 
chloride— ' 

20 ml of trifluoroacetic acid are added dropwise to a solution 
of 6.10 g of N-[3-(tert. butyloxycarbonyl amino) -propyl] -sarco- 
sine ethyl ester in 40 ml of methylene chloride whilst cooling 
with an ice bath. The reaction mixture is then stirred for 
about another three hours at 0°C until the evaluation of gas 
has ended. For working up, the solvent is largely distilled 
off in vacuo in the rotary evaporator. The residue is taken up 

in ethereal hydrochloric acid solution and again evaporated to 
dryness. 

Yield: 4.72 g (86 % of theory), 

R, value: 0.80 (silica gel, acetonitrile/water/trif luoroacetic 

acid = 50:50:1) 
Mass spectrum (EI): m/z = 174 [M] * 

The following compound is obtained analogously to Example VI: 

(1) 2- {N- [ (ethoxycarbonyl) methyl] -N-methylamino}ethylamine-di- 
hydrochl or i de 

R t value: 0.74 (Reversed phase ready-made TLC plate (E. Merck), 

acetonitrile/water/trifluoroacetic acid = 
50:50:1) 

Mass spectrum (ESI*): m/z = 161 [M+H] * 
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Rvamplo y TT 

N- (3- (tert-butyloxycarbonylamino) -propyl] -sarcosine ethyl 

A solution of 17.90 g 3- (tert-butyloxycarbonylamino) propyl 
bromide in 50 ml of acetonitrile is added dropwise to a mix- 
ture of 11.55 g of sarcosine ethylester hydrochloride and 28.8 
ml of Hunig base in 200 ml of acetonitrile within 30 minutes 
while cooling with an ice bath. The reaction mixture is allo- 
wed to come up to ambient temperature overnight in the ice 
bath. Then the solvent is distilled off using the rotary 
evaporator, the residue is taken up in tert -butyl -methylether 
and washed with ice water. The organic phase is dried over 
magnesium sulphate and concentrated by evaporation. The crude 
product is chromatographed on a silica gel column with methy- 
lene chloride/methanol/concentrated aqueous ammonia solution 
(100:2:0.1) . 

Yield: 20.62 g (30 % of theory), 

R f value: 0.50 (silica gel, methylene chloride/methanol/concen- 
trated aqueous ammonia solution = 20:1:0.1) 
Mass spectrum (ESI*): m/z = 275 [M+H]* 

The following compound is obtained analogously to Example VII: 

(1) N- [2- (tert .butyloxycarbonylamino) -ethyl] -sarcosine ethyl- 
ester 

R, value: 0.45 (silica gel, methylene chloride/methanol/concen- 
trated aqueous ammonia solution = 90:10:0.5) 
Mass spectrum (ESI*) : m/z - 261 [M+H] * 

Example VTTT 

4- [ (3-bromophenyl)amino] -7- (3- { 4 - [ (diethoxyphosphoryl) methyl] - 

P i pernzi n-1 -yl jpronv] nxv) -6-n i t-rv^.-i in r 

0.08 ml of a 37% formaldehyde solution is added to a suspen- 
sion of 487 mg of 4- [ (3-bromophenyl) amino] -6-nitro-7- [3- ( P i pe - 
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ra Z in-l-yl)p r0 pyloxy]-quinazoline in 3 ml of dioxane. The sus- 
pension is briefly heated in an oil bath until a clear solu- 
tion is obtained. Then 0.16 ml of diethylphosphite are pi- 
petted in with stirring at ambient temperature. The reaction 
mixture is then stirred for a further half hour at ambient 
temperature, then heated to 90-100°C in an oil bath. After 
another three hours the reaction is complete. The reaction so- 
lution is concentrated by evaporation, the residue is stirred 

with ice-water, filtered off and dried in the desiccator. The 

crude product is purified by chromatography over a silica gel 

column with methylene chloride/ethanol (9:1).- 

Yield: 540 mg (85 % of theory) , 

Melting point: 140-143°C 

Mass spectrum (ESI*) : m/z - 637, 639 [M+H]* 

Rvamplo T y 

6-amino-4- ( (3-bromophenyl)amino] -7-{3- (4- (carboxymethyl) - 

p i pft rn z 1 n - 1 - vl 1 propyj »^y } -ti 1 n a r nl i n r 

2.0 ml of l.o N sodium hydroxide solution are added to a 
solution of 440 mg of 6-amino-4- [ (3-bromophenyl) amino] -7- (3- 
{4- [ (butyloxycarbonyl) methyl] -piperazin-l-yl}propyloxy) -qui- 
nazoline in 25 ml of tetrahydrofuran and 5 ml of methanol. The 
dark solution formed is stirred overnight at ambient tempera- 
ture. The reaction mixture is neutralised with 2.0 ml of l o N 
hydrochloric acid and freed from solvent in the rotary evapo- 
rator. The brown, resin-like residue is taken up in methylene 
chloride/methanol (9:1) and suction filtered. The filtrate is 
concentrated by evaporation, moistened with toluene and dried 
in the desiccator. 

The brown crude product is reacted without any further 
purification. 

Yield: 460 mg (116 % of theory) 

R f value: 0.50 (Reversed phase ready-made TLC plate (E. merck) , 

acetonitrile/water/trifluoroacetic acid 
= 90:10:1) 

Mass spectrum (ESI") : m/z = 513, 515 [M-H] " 
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The following compound is obtained analogously to Example IX: 

(1) 4- t(3-chloro-4-fluorophenyl) amino] -6- { [ (2-carboxy-vinyl) - 

carbonyl] amino} -7-cyclopropylmethoxy-quinazoline 

R, value: 0.55 (Reversed phase ready-made TLC plate (E. Merck), 

acetonitrile/water/trifluoroacetic acid 
= 50:50:1) 

Mass spectrum (ESI*) : m/z = 457, 459 [M+H]* 

F.vamplo y 

4- [ (3-Bromophenyl) amino] -7- (3-{N- [ (ethoxycarbonyl ) methyl] -N- 

A mixture of 1.40 g 4- [ (3-bromophenyl) amino] -7- [3- (methylsul- 
phonyloxy)-propyloxy] -6-nitro-quinazoline and 5.60 g sarcosine 
ethylester is stirred for 2.5 hours at 110-C. The reaction 
mixture is stirred with 100 ml of ice-water. The yellow super- 
natant emulsion is decanted and the orange-yellow mucilaginous 
precipitate is dissolved in methylene chloride, dried over so- 
dium sulphate and concentrated by evaporation. The brownish- 
orange crude product is purified by chromatography over a si- 
lica gel column with methylene chloride/methanol (96:4). 
Yield: 763 mg (52 % of theory) 

R f value: 0.65 (silica gel, methylene chloride/methanol = 9:1) 
Mass spectrum (ESI*): m/z = 518, 520 [M+H]* 

The following compounds are obtained analogously to Example X: 

(1) 4- [ (3-bromophenyl) amino] -7- (2- {N- [ (ethoxycarbonyl) methyl] - 
N-methylamino}ethoxy) -6-nitro-quinazoline 

R e value: 0.71 (silica gel, methylene chloride/methanol = 9:1) 
Mass spectrum (ESI*): m/z = 504. 506 [M+H]* 

(2) 4- [ (3-bromophenyl) amino] -7- (4- {N- [ (ethoxycarbonyl) methyl] - 
N-methylamino}butyloxy) -6-nitro-quinazoline 

R, value: 0.S5 (silica gel, methylene chloride/methanol = 9:1) 
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Mass spectrum (EI): m/z = 531, 533 [M]* • 

C3> 4- £ (» - (l-Phenyl-ethyl)amino, - 7 - ( 2 _ [2 _ ( methoxycarbonyl) . 

pxperidin-a-ylj-ethoxyj-s-nit^.^,^^ (react 

carrxed out xn acetonitrile in the presence of 

dxisopropylethylamine and sodium iodide) 

value: 0.21 (silica gel, methylene chloride/methanol « 95 . 5 > 
Mass spectrum (ESI") : m / z = 478 [M _ Hj - 01 95 5) 

(4) 4- I <*> - (1-Phenyl-ethyl) amino) -7- ( 2 - f « -2- (methoxycarbo- 

cIrrieT" lidin ' 1 ' yl, - eth °^ } - 6 - nitr0 -^ ina ^ (-action is 
carrxed out in acetnnihn'u • uu iS 

.fh„, • acetonitrile in the presence of diisopropyl- 

ethylamine and sodium iodide) opropyi 

«. value: 0.25 (silica gel. methylene chloride/methanol . „.„ 
Mass spectrum (ESI ) : m/z . 464 (M-HJ- 

<5> « - ( M - U-Phenyl -ethyl) amino) -7- (2- [ <„ - 2 . , rae thoxycarbo- 

clrrier^ 1 """ 1 "^ 1 " eth0 ^' ^nazoline (reaction is 

carried out in acetonitrile in the presence of diisopropyi- 
ethylamme and sodium iodide) sopropyl 

C« «- 1 U> - (X-Phenyl-ethyl, amino, -7- (3- ( „ . a . (nethoxycarbo . 
famine, potassium car^ '^JZ^^^ 

r s-r rsrr. rt- chio ^~ ■ ~» 

W «■ ■« - (l-Phenyl-ethyDamino, -7- ,4. ,2- (methoxycarhonyl, - 
c ™o n „t l " yl) ' bUtylOXy) - 6 - nitr0 - q> ' ina -"- action is 
bonate and sodium iodide' PreSe " Ce * P °" SSiUm ~* 



9S:5) 
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Mass spectrum (ESI*): m/z = 483, 485 [M+H] * 

(2) 4- [ (3-bromophenyl) aminoj -7- [4- (methylsulphonyloxy) -butyl - 
oxy] -6-nitro-quinazoline 

R* value: 0.73 (silica gel, methylene chloride/methanol = 9:1) 
Mass spectrum (ESI") : m/z = 509, 511 [M-H] " 

(3) 4- t (3-bromophenyl) aminoj -6- [ (4- {n- [ (tert-butyloxycarbo- 
nyl) methyl] -N- [2- (methylsulphonyloxy) ethyl] amino) -l-oxo-2-bu- 
ten-l-yl) amino] -7-methoxy-quinazoline 

Rvalue: 0.65 (silica gel, methylene chloride/methanol =9:1) 

(4) 4- [ (3-chloro-4-fluorophenyl) amino] -6- ( (4- {N- ( (ethoxycarbo- 
nyl) methyl] -N- [2- (methylsulphonyloxy) ethyl] amino} -l-oxo-2-bu- 
ten-l-yl) amino] -7-cyclopropylmethoxy-quinazoline 

R, value: 0.68 (silica gel, ethyl acetate) 

(5) 4- [ (R) - (1-Phenyl-ethyl) amino] -7- [2- (methylsulf onyloxy) - 
ethoxy] -6-nitro-guinazoline 

R f value: 0.45 (silica gel, methylene chloride/methanol = 95:5) 
Mass spectrum (ESI*) : m/z = 431 [M-H] * 

(6) 4- [ (R) - (l-Phenyl-ethyl)araino] -7- [3- (methylsulfonyloxy) - 
propyloxy] -6-nitro-quinazoline 

R, value: 0.40 (silica gel, methylene chloride/methanol = 95:5) 
Mass spectrum (ESI*) : m/z ■= 445 [M-H] * 

(7) 4- ( (R) - (l-Phenyl -ethyl) amino] -7- (4- (methylsulfonyloxy) -bu- 
tyloxy] -6-nitro-quinazoline 

R< value: 0.45 (silica gel, methylene chloride/methanol = 95:5) 



4- [ (3-Bromophenyl) amino] -7- (3-hydroxy-propyloxy) -6-nitro- 

OU^naynlina 

5.60 g tetrabutylammonium fluoride -trihydrate are added to 
2.50 g of 4-[(3-bromophenyl)amino]-7-(3-(tert. butyldimethyl- 
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(■> 4 - [ C» - (1-Phenyl-ethyl, amino] -7- (2- {N- [ (methoxycarbonyl, - 
methyl] -N-methylamino} -ethoxy] -6-nitro-quinazoline (reaction 
is carried out in acetonitrile in the presence of diisopropyl- 
ethylamxne and sodium iodide) 

R* value: 0.35 (silica gel, methylene chloride/methanol = 95:5) 
Mass spectrum (ESI") : m/z = 438 [M-H] " 

Example XT 

l"n'^ 3 ^" ro °!-!-^ ' mi '' 01 '""^^Ph-yloxy) -propyloxy) - 

IZ^S ° £ " letl : ylamine are « i. a . g of 4-[<3-bromo- 

phenyDamrno) -7- <3-hydroxy-propyloxy> -6-nitro-quinazoline in 
55 ml of methylene chloride. Then, whilst cooling with an ioe 
bath, a solution of 0.47 ml of methanesulphonic acid chloride 
"J ° f " added dropwise. The reaction 

mixture rs starred for about one hour at ambient temperature. 

dr»! 77 T 1 " 9 MCerial CM StiU ■»» d « e « ed - -«her 20 
drop, of trrethylamine and 10 drops of methanesulphonic acid 
chlorrde are added, whilst cooling with an ice bath. The mix- 
ture ls strrred for a further 30 minutes at ambient tempera- 
For e ;or reUP ^- a Clear ' reddieh -°»»^ "lution is formed, 
to too I ; dilUCed " ith chloride and added 

to 100 ml of water. The organic phase is washed with 3 * so- 

sulphatfaT CarbOM " SOlU "° n Md Water ' «- — — 1- 
sulphate and concentrated by evaporation. A brownish-yellow 

Yield TT"; which ls lurther reacced as tha c ~ d * 

Yield: 1.4 g (92 % of theory) 

R, value: 0.70 (silica gel. methylene chloride/methanol - 9:1) 
The following compounds are obtained analogously to Example 

oxll ^ 1 (3 ; br ° m0phe ^ 1) - i -J "7- t2- (methylsulphonyloxy, -eth- 
oxy] -6 -nxtro-quinazoline 

R, value: 0.73 (silica gel, methylene chloride/methanol = 9:1) 
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ambient temperature After h, \ ab ° Ut * h ° UrS at 

de solution and cooied in the ioe bath . ! „ Chl ° rl - 
is forced which is suction fUtl! f a ' 

Precipitate. „ hile stUl 1 " aShed " lth " ater ' T1 >= 

ride/methanol ( 6 a, drLf*' " diSS ° 1Ved in " Mt ^» **» 

tea by evapo r at Q : ' Th ?; el rr r :: d d um suiphate and ~— 

little petroleum ether a£ ^tiT^ered"^ 3 
troleum ether and dried in vacuo * 
Vield= 1. 29 g , 66 t o£ theory) 

^following expounds are obtained analogously to Example 

^l ( rne br °"" 0Phenyl,amin0) ^ - 6 . nltro . 

•^j. / . m/2 = 405, 407 [M+H] * 

(2) 4- f <3-bromophenyl)aminoJ -7- (4-hvdro™ h, - ! » 
quinazoline ^roxy-butyloxy) -6-nitro- 

value • o 62 (s*l * 

-as spa; trum (ES1 .;? a j: 1 : i"^ 3 7 - 

— aropwL?^ rjtsrjt in 7 mi ° £ — *■ 

line in 40 ml of mathj. \, 0ro - 7 - au °K>-6-nitro-qui„azo- 

The reaction JllZTll ll^T ~ ^ ^ " 

this temperature before b. " £Urth<Sr " minutes « 

for working up £ !" t POUrad ° nt ° 10(1 « <* n-hexane 

P. The mature „ stirred £or ^ 
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while cooling with an ice bath, then 

filtered off. The hydrochloride ^ P^cxpitate formed is 

30 - of methanol, * 
cooling with an ice h a i-H ^ tnethylamine while 

«- Palpitate llTLtr^ * * 
water. The crude producc -* — d with 

silica gel column with —h, f * chromat °S««phy on a 

eiuant. -ethylene chloride/methanol Oo.iJ as 

Weld. 3.50 g (50 % of theory). 

Melting point: 223-22S"c 

Mass spectrum «r, , B/z . 3 „ m 

The following compounds are obtain-^ 

XIII: obtaxned analogously to Example 

W -4-[(l-phenylethyl) amino] -7-fluoro- 6 nit 
Melting point: 204-20 6 o c ^^tro-quxnazoline 
Mass spectrum (Esr, : m/z m 3l3 

(2) 4 -Ben 2 ylamino-7-fluoro-6-n^r.« 

Mpi*--; . ro 6 nit ro-quinazoline 

Melting poxnt: 223-225°c 

Mass spectrum ( ESr , : m/z = 29g ^ . 
Example 7TT.Y 

*^"°-rHot1^ — 

-1 of tetrahydrofuran is aa f 7 Uow! " 1 ^-««^t. in 50 
4-I(3-chloro-4-fiuo" hen^f r 186 '° 5 °° 9 ° f 
nazoline and 3 . ^ -'-^P^-thoxy-gui- 

trahydrofuran whiL l^ZT^T *" "° ° E *~ 
mixture is stirred for a furl ! ^ The rMCtion 

ice bath and then stirred " ^ °° 0lin 9 - 

- s^ent iT^TZTni: rr«r~-- 

The organic phase is washed with saturated 
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sodium chloride solution h>-^^ 

concentrate v> tlOD ' **** over niagnesium sulphate and 

Yield: 3.20 g (47 % of theory), 

R, value: 0.80 (sil ica gel , ethyl 

Mass spectrum (ESr) s n/z = 485< 48? [M+Hr 



4- ( tm - U-PhenyLethylWno] -7- U-hyaroxy-ethoxy, - S -» itro _ 

r Jirrt r ution of 770 * 4 -"«>-'^»^^o 1 - 

Aft-o>- ~ i • xxea ror 1.5 hours at 50 °C 

concentrated ija vacuo. The solid residue is 

Yield: 4,34 g (88 % of theory), 

Melting point: 187-i92°c 

Mass spectrum (BSD : m/z * 355 [M+H] * 

The followi„ g compounds are obtained analogously to Example 

CI) 4- t <*) - (1-PhenyLethyDamino) - 7 - (3-hydroxy-propyloxy, - 

6-natro-quinazoline 

Melting point: 178-183°C 

Mass spectrum (ESI*) : m /z = 369 [ M+ H]« 
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Meltxng point : 143-146»C 

Mass spectrum (ESI -, , n/2 . ^ ^ 

( t e r , butyloxy . 

pro P3 ameU 1QaQC=aui ^^ -7-cyclo- 

4 * 7 ^ of dichloride are add e rf ,i 

4-bromo-hut- 2 -enoic acid in J* ^ to • solution of 4.51 g 
room temperature. After a <M<<-- ethylene chloride at 

« minutes until the gas evolution £ approximately 
Stilled off in ncu l to - ceased. The solvent is 

xn tne meantime, a mixture .17^ H CW ~ lde - 
4-flucro-phenyl)aminol-7 , 9 6 - amin °- 4 - ' (3-ohloro- 

».» mi aiiso P y ropy i:; ™ iB \ thoxy " ,uina2oii ' ,e - 

cooled to 0«c in an t t ml 'etrahydrofuran is 

2-enoic acid cnloride *" — '^omo-but- 

Chlotide and added 10 20 * ° £ "« h * a " a 

stirring £or 45 ^: M t0 at th ; within s minutes, 

temperature, X8 n a of n . C and one ho «r at room 

tyl ester suspended ^/^^^-""WUc acid tert.bu- 
added. After LLrl; ^^^^ormamide are 

solvent is distilled off v at r °° m tem P e rature, the 

"cned hetween 100 ml ZZZ^ "'^ " ^ 
The aoueous layer is extJo f I ^ ° f ethyl a « ta te. 

"Cd organic layers are" " d "° ,t * t '' th ° "bi- 

chloride solution d".r:i r : mt ™** «~ 

trated in vacuo The crud ma9nesl ™ """ate. and concen- 

-ography on silica Z ^ZT * — — 

9:1). 9 Wlth 6thyl a«*ate/methanol (15 :i to 

Yield: 5.2 g (44 % of theory), 
Rf value: 0.42 fon^-, <, 

^ 9S1 - chloride/methanol . 9:1) 
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Mass spectrum (ESI*): m/z = 609, 611 [M-H] * 

The following compound is obtained analogously to Example XVI: 

<1> 4- [ (3-Chloro-4-f luoro-phenyl) amino] -6- ({4- (2- (ethoxycarbo- 
nyl) -4- (tert .butyloxycarbonyl) -piperazin-l-yl] -l-oxo-2-buten- 
l-yl}amino)-7-cyclopropylmethoxy-quinazoline (The starting 
material 1- (tert .butyloxycarbonyl) -3- (ethoxycarbonyl) -pipera- 
zine was obtained by treatment of piperazine-2-carboxylic acid 
ethyl ester with tert. butyl carbonic anhydride in ethanol.) 
R* value: 0.26 (silica gel, ethyl acetate /cyclohexane =7:3) 
Mass spectrum (ESI*) : m/z = 683, 685 [M+Hj* 

Rvamplp WTT 

Ethyl f4-fl . l-mTnpfhvl-^-nyo-ethvU-n-i^a^-in-i-y n .a^,,,.^ 
A solution of 10.0 g 2-bromo-2-methyl-propionaldehyde in 20 ml 
of ethanol is added dropwise to a mixture of 25.0 g N- ((eth- 
oxycarbonyl) methyl] -piperazine in 80 ml of ethanol at room 
temperature. The resulting mixture is stirred for 72 hours, 
concentrated in vacuo, and submitted directly to column chro- 
matography on silica gel with methylene chloride /methanol 
(95:5 to 80:20) to give the title compound as a yellow oil. 
Yield: 10.0 g (62 % of theory), 

R, value: 0.60 (silica gel, methylene chloride/methanol =9:1) 
Mass spectrum (ESI") : m/z = 241 [M-K] - 

Example XVTTJL 

4- [ (3 -Chloro-4-f luoro-phenyl) amino] -6-{ [2- (diethoxyphospho- 
ryl ) -1 -nxn-Pt-hvl 1 ami nn) -7-rvr-|r,nT-n ry i m ^t-h^,- f p,-ir, a ^i -jr,^ 
137 mg (diethoxyphosphoryl) -acetic acid and 225 mg benzo- 
triazol-i-yl-N,N,N' , N' -tetramethyluronium tetraf luoroborate 
are added subsequently to a solution of 200 mg 6-amino-4- ( {3- 
chloro-4-f luoro-phenyl) amino] -7-cyclopropylmethoxy-quinazoline 
and 0.11 ml triethylamihe in 1 ml of anhydrous N,N-dimethyl- 
formamide. The reaction mixture is stirred for one hour at 
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room temperature, quenched with 10 ml - 

^th ethyl acetate/methanol 10 \> L T' 

washed with water and brine dried ^ are 

concentrated in vacuo. The T ma9neSiUm SUlfate ' 

from diethyl ether. " «™Ui«- 

Weld: i 90 mg (64 % Qf theQxy) 

Meltang point: 18S-i 8 7«c 

Mass spectrum ( Mr) : m/z m ^ ^ 
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Preparation of the end products: 

Eyamplp •) 

n<~ "L"!^ P ^ "7f °°' : 7 ' <3 -' 4 - ' <« h °^«rbonyl)methylJ - 
440 mg of 6-amino-4- [ (3-bromophenyl>amino] -7- (3- (4- [(ethoxv 
suspended rn 2 o ml of methylene chloride ^ 

ture and combined with 0.24 ml of triethylamine under anitro- 
*en atmosphere. The reaction mixture i, cooled to -10-c with 

Tic Tjl T Chl ° ride baCh ' 3 SOlU " OT ° £ " »* - scry- 

wise lt h k ^ 5 ^ 01 »*«*lene chloride is aided drop- 

" " inUteS - Af " r a " OCh - 10 ^e re- 

little d S ,T P ^ reaC "° n SOlU "° n " «— a 

irttle drlut. potassium carbonate solution and wa ter. dried 

and concentrated by evaporation. 526 mg o£ crude product are 

T. , IZ l" 3 f roUn reSin " MOh " PUr " ied b ^ chromatography 

Weld 3 0 7 96 C ° 1U,nn "" h " ethylene ="-«e/ethanol I'J. 
Yield: 300 mg (62 % of theory) , 

Melting point: 110 -1130c 

Mass spectrum (ESI*) , m/z = 597< S99 [m+HJ * 

The following compounds are obtained analogously to Example 1: 
nvLmetnvn r ° mOPhenyl) ^ ^ *' {A ' 1 < is °P™Pyloxycarbo- 
Melting point: 95-l00°C 

Mass spectrum (ESr) : m /z = 611, 613 [M+H] * 

methvl! (3 : br ° mOPhenyl > - 7 " <3- {4- [ (cyclohexyloxycarbonyl, - 

"in^lT^ ra2in " 1 " yl}PrOPylOXy, " 6 " "^carbonyl, amino) - 
Melting point: 96-104 <»c 

Mass spectrum (ESr) : m / 2 = 651 , 6S3 (M+Hr 
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(3) 4 -I(3-bromopbenyl)aminoJ-7-(3-f4-r 2 / OI -k 
ethyl] -piperazin-l-yl }propyloxy 6 , ( * th0 ^ Carb ° n yl> - 
quinazoline Pyl °^ )6 - [(v Wlcarbonyl) amino] - 

Melting point: 97-102°c 

Mass spectrum (ESI*) : m/z m m# 6l3 ^ 

<4) 4 -[(3-bromophenyl)amino]-7-(3-f4-f 3 r»M, 
PylJ-pi P era2in-i- y i }propyloxy) , . f3 " (etho ^rbonyl)pro- 
nazoline JP«W«qr> -6- [ (vxnylcarbonyl ) amino] -qui- 

Melting point: 107-in«c 

Mass spectrum (Esr, : ra / 2 . G25# M? ^ 
(5) 4 -t< 3 -bromophenyl) amino ]_ 7 . (2 r 

piperazin-l-yilethoxv) « r/ • , <ethoxycarbonyl) methyl] - 

Melting point: 7! ^ ~ 6 ~' (Vlny 1 «*^l>-d»o] -q-l^in. 
Mass spectrum (88 rj : m / 2 . 583< 585 [M+Hr 

<6) 4- [ (3-bromophenyl) amino] -7- (f 1- r ^ ^ ,^ hrtv , 

piperidin-4-yl}oxy)-6-rr v s n 1 w 1 (ethOXycarbon yD ^thyl] - 
Melting point : (VlnylCarb ° n *> ami »°> -quinazoline 

Mass spectrum ( ES r, : m/z = 554. 556 [M+H ]- 

( ? ) 4 - I (3-bromophenyl) amino] -7- f/i-r 

piperidin-4-yl} m ethoxv) 6 r V «*hoxycarbonyl) -"ethyl] - 
Melting point : 141 oc <Vlnylcarb °^) amino] -quinazoline 

Mass spectrum («♦> , m/z = 568/ 57Q ^ 
<8> 4 -K 3 -bromophenyl)amino]-7-( 2 -[i-r^ < .K« 

Piperidin-4-yl}ethoxv) « r # • , <ethoxycarbonyl) methyl] - 

Melting point : " 6 " ' amino] -quinazoline 

Mass spectrum (Esr , : m/z . 582/ 584 ^ 

<9) 4 - [(3 - b romophenyl)araino]-7-(3-fi.r^M,^ 

piperidin-4-yi} propyloxv) ' \ {ethox y carbon yl> methyl] - 

Melting point: , ^ 1 «*»^>-i«l -quinazoline 

Mass spectrum (ESr, : m/z , 596, 598 [M+ H]* 
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(10) 4- ( (3-bromophenyl)amino] -7- ( 3 -{ 4 - f (diethoxyphosphoryl) - 
methyl] -piperazin-l-yl}p r0 pyloxy) -6- [ ( vinylcarbonyl ) amino] - 
quinazoline 

Melting point: 80-85°C 

Mass spectrum (ESI*) : m /z = 661, 663 [M+H] * 

(ID 4- [(3-bromophenyl)amino] -7- (3- {4- ( (diethoxyphosphoryl) - 
methyl] -piperazin-l-yl}p r0 pyloxy) -6- [ (l-oxo-2-butyn-l-yl) ami- 
no] -quinazoline (the reaction is carried out with 2-butyne- 
carboxylic acid and isobutyl chloroformate in tetrahydrofuran) 
Melting point: 137-139<>c 

Mass spectrum (ESI*) : m /z = 673, 675 [M+H]* 

(12) 4- ( (3-bromophenyl) amino] -7- (3- {4- [ (butyloxycarbo- 

nyl) methyl] -piperazin-l-yl}propyloxy) -6- [ (vinylcarbonyl) ami- 
no) -quinazoline 

R, value: 0.53 (silica gel, methylene chl or ide/methanol /concen- 
trated aqueous ammonia solution =90:10:1) 
Mass spectrum (ESI*) : m /z = 625, 627 [M+H]* 

(13) 4- [ (3-bromophenyl) amino] -7- (3-{N- [ (ethoxycarbo- 

nyl) methyl] -N-methylamino} P ropyloxy) -6- '[ (vinylcarbonyl) amino] - 
quinazoline 

R f value: 0.68 (silica gel, methylene chloride/methanol = 9-1) 
Mass spectrum (ESI*): m/z = 542, 544 [M+H] * 

(14) 4- [ (3-bromophenyl) amino] -7- (2-{N- ( (ethoxycarbonyl) methyl] - 
N-methylamino}ethoxy) -6- [ (vinylcarbonyl ) amino] -quinazoline 

R f value: 0.71 (silica gel, methylene chloride/methanol = 9:1) 
Mass spectrum (ESI*) : m/z = 528, S30 [M+H] * 

(15) 4- [ (3-bromophenyl) amino] -7- (4- {N- ( (ethoxycarbo- 
nyDmethyl) -N-methylamino}butyloxy) -6- [ (vinylcarbonyl ) amino] - 
quinazoline 

R, value: 0.67 (silica gel, methylene chloride/methanol = 9:1) 
Mass spectrum (EI): m/z = 555, 557 [M] * 
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(16) 4- | (« - U-Phenyl-ethyDaminoJ -7-( 2 - [2 . (methoxycarbonyl, - 

L 7 ^ 9 ' meth > rlene chloride/methanol/ 

concentrated aqueous ammonia =90:10:1) 

Mass spectrum (ESI"): m/z = 502 [M-HJ* 

C«j •■!«- <l-Phenyl-ethyl„mino, f (R) . 2 . (methoxycarbo . 

zoL PyrrOUdin " 1 - yl) " ethOXy) - 6 - [(Vi ^-«.a m i„o ) - quina . 

R value: 0.30 (silica gel. ethylene chloride/methanol . „.„ 
Mass spectrum (ESI ) : m/z . 488 [M-Hr 

(«) 4- 1<» - U-Phenyl-ethyl, amino, -7-(2- [ ,„ . a . (methoj[ycarbo . 
ay^py rro u d i„. 1 . ylj . echo ^ 1 . 6 . t(vinylcarbonyi)amino] _ 5uina _ 

*, value, 0.32 (silica gel . methylene chloride/methanol . „.„ 
Mass spectrum {ESI") : m/z . 4 88 [M-HJ " 

<»> 4- I «, . (l-Phenyl-ethvDaminoJ .,.„. , ( „ _ a _ (methoxycarbo . 

i^rrsr-r: zr^. — — ■ «... 

B0I 4 - I «» - (1-Phenyl-ethyl, amino, -7-„- [2- (methoxycarbonyl, - 

Mass spe«r .^rj: 1 : ^.-oriae/metHanoi . 95:5 ) 

<«, 4- t ,» . (1-Ph.nyl-ethyl, amino, . 7 . ,2 - ( H- [, methoxycarbonyl, - 
methyl, -K-methylamino, -ethoxy, -8- , (vinylcarhonyl, amino, -^ina- 

*, value: 0.30 (silica gel. methylene chioride/methanol . ss-s, 
Mass spectrum (Esr> , m/z . 464 (M*H)- 
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Example ? 



13.94 ml of Hunig base are pipetted into a suspension of 9.37 
g of sarcosine ethylester hydrochloride in 25 ml of tetrahy- 
drofuran while cooling with an ice bath. Then a solution of 
2.00 g of 4-[(3-bromophenyl)ami„o]-6-[(4-bromo-l-oxo-2-buten- 
1-yl) amino] -quinazoline in 10 ml of dimethylformamide is added 
dropwxse within 15 minutes. The reaction mixture is allowed to 
come up to ambient temperature overnight in an ice bath. For 
working up, 25 ml of saturated sodium hydrogen carbonate so- 
lution and 50 ml of ethyl acetate are added. The organic phase 
is separated off and the aqueous phase is extracted with ethyl 
acetate. The combined organic phases are washed with saturated 
sodium chloride solution, dried over magnesium sulphate and 
concentrated by evaporation. The dark-brown oily residue is 
stirred with SO ml of water, the precipitate formed is suction 
faltered and washed with water. The crude product is purified 
by chromatography on a silica gel column with methylene chlo- 
rxde/methanol (50:1 to 20.-1). 
Yield: 1.00 g (46 %of theory), 
Melting point: 182-183 °C 

Mass spectrum (ESI") : m/z = 496, 498 [M-H] " 

The following compounds are obtained analogously to Example 2 : 

(1) 4- [ (3-bromophenyl)amino] -6- [ (4- {N- ( (ethoxycarbo- 

nyl)methyl)-N-methylamino}-l-oxo-2-buten-l-yl, amino] -7-meth- 
oxy-quinazoline 

Melting point : 121-125°C 

Mass spectrum (EI): m/z = 527, 529 [M] * 

(2) 4- I (3-bromophenyl) amino] -6- ( (4- { N ,N-bis ( (ethoxycarbo- 
nyDmethyl] -amino} -l-oxo-2-buten-l-yl) amino] -quinazoline 
Melting point: 150-154°C 

Mass spectrum (EI): m / 2 = 541, 543 [M] * 
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(3) 4 -H3-bromophenyl)amino]-6-(/ 4 - f2 f ' 
rolidin-i- yl] -l-oxo-2-buten-i-vl 1 t™****"*™*" "Pyr- 
** value: 0.43 (silica J L£\ T" "^^-quinazoline 
M-s spectru m CMr) , - 

(4) 4- [ (3 -bromophenyl) aminoj -6- [ ( 4 -/ N _ f fdi*n, u 
nazoline 1 vl,amin °J-7-methoxy-qui- 

Mass spect^.^-^j: 1 : S^^^ - ^ 1 ^ " 

(5) 4 -t<3-bromophenyl)a m ino]-6-[(4-/4 rf.M, 
nyDmethyl] -piperazin-l-yi}.^ 2 £ 1 (eth "^*>- 
nazoline Y ' ° XO " 2 - buten -l-yl>amino]qui- 

R« value: 0.37 (silica „ i 

«— spectrum IBSvl Jl T^"* Chlori ^/-thanol . „„ 

; - m/z = 553, 555 [M+Hr 

(6) 4 -K3-bromophenyl)ami„o]. 6 - [( 4./ N _ fl , K . # 
^1) -ethyl] -N-methylaminol-i-oxo 2 h - ^hoxycarbo- 
oxy-quinazoline ( react id V ° X °" 2 " buten - 1 -yD aminoj -7-meth- 
reflux) (rea ctxon took place i„ acetonitrile under 

R f value: 0.50 ( R nin a 

4-[(3-Bromophenyl)amino]-6-ff 4 - (3 /w r/ .u 

vinyl, carbonyl, amino} - JLl^ * ^ * ' ' 
-W.. The section is^t"^ " or " ^ ° £ 
Perature. than o.s Bl of Hta^a B """^ " ambienc 
ycarbonyl, »e thyl j -»-i«hyla B ino)propyl,„d ne , 
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dissolved in 0.5 ml of dimethylf ormamide , are added. The re- 
action mixture is stirred for a further two hours at ambient 
temperature before being poured onto SO ml of water for wor- 
king up. The aqueous phase is extracted with ethyl acetate 
the combined organic phases are washed with saturated sodium 
chloride solution, dried over magnesium sulphate and concen- 
trated by evaporation. The crude product is purified by chro- 
matography on a silica gel column with methylene chlori- 
de/ethanol (20:1 to 9:1). 
Yield: 106 mg (39 % of theory), 
Melting point: 278-279«C 

Mass spectrum (ESI*) : m/z = 569, 571 [M+H]* 

The following compounds are obtained analogously to Example 3: 

(1) 4- { (3-chloro-4-fluorophenyl) amino] -6- { t4- (3-{N- [ (ethoxy- 
carbonyDmethyl] -N-methylamino}propylamino) -l,4-dioxo-2-buten- 
l-yl] amino} -7-cyclopropylmethoxy-quinazoline 

Melting point: 155-158°C 

Mass spectrum (EI): m/z = 612, 614 [M] * 

(2) 4-[(3-chloro-4-fluorophenyl)amino]-6-{ [4- (2- {N- [ (ethoxy- 
carbonyl) methyl] -N-methylamino}ethylamino) -1, 4-dioxo-2.buten- 
l-yl] amino} -7-cyclopropylmethoxy-quinazoline 

R f value: 0.56 (silica gel, , ethyl acetate/methanol = 9:1) 
Mass spectrum (ESI*) : m/z = 599, 601 [M+H]* 

(3) 4- [(3-Chloro-4-fluoro-phenyl)amino] -6- [ ( 4 -{4- ( (ethoxycar- 
bonyl) methyl] - P iperazin-l-yl} -1, 4-dioxo-2-buten-l-yl, amino] - 
7 - cyclopropylme thoxy -quinazol ine 

Melting point: 199°C 

Mass spectrum (ESI") : m/z = 609, 611 [M-H] ' 

(4) (S) -4- t(3-Chloro-4-fluoro-phenyl)amino] -6-({ 4 - [2- (methoxy- 
carbonyl) -pyrrolidin-l-yl] -1. 4-dioxo-2-buten-l-yl}amino) - 
7-cyclopropylmethoxy-quinazoline 

R, value: 0.57 (silica gel, ethyl acetate/methanol = 95:5) 
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Mass spectrum (ESI ) : m/z = 556, 568 [M-HJ- 
Kxampl p , & 

4- [ (3-Broraophenyl) amino] -6- ( {4- [ (tert-butylcarbonyloxy)meth- 

Qxyl-i . 4-fiinyo-?-hnrpn-i-vnaniinn) quinazolin e 

207 mg of potassium carbonate and 0.144 ml of chloromethyl 
pivalate are added to 200 mg of 4- t (3-bromophenyl) amino] -6- 
{[(2-carboxy-vinyl)carbonyl] amino} -quinazoline in 2 ml of 
dimethylsulphoxide. Then a further 30 mg of sodium iodide are 
added and the reaction mixture is stirred for 48 hours at am- 
bient temperature. For working up, the reaction mixture is 
diluted with 20 ml of water and extracted with ethyl acetate. 
The combined extracts are washed with saturated sodium chlo- 
ride solution, dried over magnesium sulphate and concentrated 
by evaporation. The crude product mixture is purified by chro- 
matography on a silica gel column with methylene chlori- 
de/methanol (20:1). 
Yield: 10 mg (4 % of theory) , 

R, value: 0.42 (silica gel, methylene chloride/methanol =9:1) 
Mass spectrum (EI): m/z = 526 (M] * 

The following compounds are obtained analogously to Example 4: 

( 1 ) 4 - [ ( 3 -bromophenyl ) amino] - 6 - ({ 4 - [1 - (ethyloxycarbonyloxy ) - 
ethoxy]-i,4-dioxo-2^buten-l-yl}amino) quinazoline (the reac- 
tion is carried out in dimethyl formamide) 

Rt value: 0.43 (silica gel, methylene chloride/methanol =9:1) 
Mass spectrum (ESI*): m/z = 529, 531 [M+H]* 

( 2 ) 4 - [ ( 3 -Chloro- 4 - f luoro-phenyl ) amino] - 6 - { ( 4 - ( 4 - { ( ( t ert . bu- 
tylcarbonyloxy) methoxycarbonyl] methyl } -piperazin-l-yl) -1-oxo- 
2-buten-l-yl] amino} -7-cyclopropylmethoxy-quinazoline (by re- 
action of the compound of Example 9(1) with chloromethyl pi- 
valate in N,N-dimethyl- formamide in the presence of triethyl- 
amine ) 

R, value: 0.50 (silica gel, methylene chloride/methanol =9:1) 



WO 00/51991 



PCT/EPOO/01496 



- 109 - 



Mass spectrum (ESI"): m/z = 681, 683 [M-HJ " 
Example cj 

0.86 ml of oxalylchloride and- one drop of dimethyl formamide 
are added to a solution of 842 mg of 4-bron,o-2-butenoic acid 
m 15 ml of methylene chloride at ambient temperature. The re- 
action mixture is stirred for about a further hour at ambient 
temperature until the evaluation of gas has ended. The acid 
chloride formed is largely freed from solvent in the rotary 
evaporator in vacuo. Then the crude product is taken up in 10 

m L°l " ethylene Chl ° ride aad ' WhUe COolin 9 with i<=e bath, 
added dropwise within five minutes to a mixture of 1.0 g of 6- 

amxno^-rO-methylphenyDaminoI-V-methoxy-quinazoline and 2.0 
ml of Hunig-s base in 50 ml of tetrahydrofuran. The reaction 
mixture is stirred for two hours whilst cooling with an ice 
bath and for a further two hours at ambient temperature. 
6.7 ml of Hunig base. 5.48 g of sarcosine ethylester hydro- 
chlonde and 3 ml of dimethylformamide are then added and the 
resulting mixture is stirred overnight at ambient temperature. 
For working up, the reaction mixture is concentrated by evapo- 
ration in the rotary evaporator in vacuo and the residue from 
the flask is partitioned between 75 ml of ethyl acetate and 75 
ml of water. The organic phase is washed with water and satu- 
rated sodium chloride solution, dried over magnesium sulphate 
and concentrated by evaporation. The crude product is purified 
by chromatography on a silica gel column with methylene chlo- 
nde/methanol {20 i) . 
Yield: 326 mg (20 % of theory) 
Melting point: 122 -124 °C 
Mass spectrum (ESI*) : m/z = 464 [M+H] * 

The following compounds are obtained analogously to Example 5: 
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tLri <3 \Tr opb T i,amino) " 6 - t(4 - iN - t,etho ^«'»"yi>-- 

nazoline™ ~*~° XO ~^"k UCen-1 ~^' amino) -7-methoxy-qui- 

Melting point: 118-120«C 

Mass spectrum (ESI*): m/z » 484 (M+HJ* 

W W -4- 1 U-phenylethvl>amino] . , ,,.,„. , (ethoxycarbonyl)nie . 

ZLt mechylaraino, - 1 - oxo - 2 - buten - i - yi >^'-'--ho Xy - q>11 . 

R, value: 0.4 9 (silica gel. methylene chloride/methanol = 
Mass spectrum (ESI*) = m/z . 4 78 (M+H) * 

thvl)-K-meth y lam 1 „o)- 1 .ox 0 - 2 . b ute„- 1 - y l, a m lnol . v . methoxy . gui . 

Melting point: 197-l99»c 

Mass spectrum (EI): m / z « 513/ 515 [Mr 

thyl^^ 

Melting point: 120-123 °C 

Mass spectrum (EI): m / 2 = 555, 55? fM] . 

(The sarcosine cyclohexylester used was obtained by treating 
sarcosxne in cyclohexanol with gaseous hydrochloric ^ 
Melting point: 124-12S»C 

Mass spectrum (ESI*) : m/z . 562. 584 [M+H] * 

M . D i~raz r0 T^T 1,a, " ln0, ' U - (4 - ' '"^srbonyDmeth- 
Melting point: 147-iso<»c 

Mass spectrum (ESr) , m/z = 583/ 585 [M+H] . 
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ZLlll <3 : br °" rophenyl) -«- 1 14-(4- [ (isopropyloxycarbonyl) - 

quinazoline 1 
(The isopropyl piperaztn-l- y l-, ce tate used was obtained froo, 
»-benzyl pi perazine by reacting with isopropyl brcoacetate and 
subsequently cleaving the benzyl group by hydrogenolysis . ) 
Melting point: 125-l27°c 

Mass spectrum (ESI*) : m/z = 597, 599 [M+H] * 

<•) 4- [ (3-bromophenyl) amino] -6- ( { 4- »- (2,2 -dime thoxyethyl ) -N- 
methylamxno] -l-oxo-2-buten-l- y l}a m ino) -7-methoxy-quinazoline 
Melting point: 135-137°c 

Mass spectrum (ESI*) : m/z = 530/ 532 [M+Hr 

(9) 4 -t<3-bromophenyl)amino]-6-({4-[N-(l,3-dioxolan-2-yl- 
methyl, -N-methylamino] -l-oxo-2-buten-l-yl> amino) -7-methoxy- 
quinazoline 

Melting point: 120-123°C 

Mass spectrum (ESI*) : m/z = 528, 530 [M + H]* 

(10) 4- ( (3-bromophenyl)amino] -6-{ [4- (2-ethoxy-morpholin-4-yl) - 
l-oxo-2-buten-l-yl] amino} -7-methoxy-quinazoline 

Melting point: 118-120°C 

Mass spectrum (ESI*): m/z = .542, 544 [M+H] * 

(ID 4- [(3-bromophenyl) amino] - 6 . { [4 _ <2-oxo-morpholin-4-yl) -1- 
oxo^-buten-i-yijaminoj.v.^t^.^.^^.^ 

R, value: 0.43 (silica gel, methylene chloride/methanol = 9:1) 
Mass spectrum (EI): m/z = 511, 513 [M] * 

(12) 4- [ (3-bromophenyl) aminoj -3-cyano-6- [ (4- { N- [ (ethoxycarbo- 

nyl,methyl ] -N.methylamino } .i.oxo-2-buten.l-yl)amino 1 - q uinoline 
Melting point: 156 °C 

Mass spectrum (ESr) m/z = 522 , 524 [M+Hr 
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(13) 4-[(3-bromophenyl)amino]-6-(/ 4 -r N » M.ro o 
ethyl,amino] -l-oxo-2-buten-i-vlul! f ' dXethQXy_ 
Re value: 0.43 (aW nium o, J e ^ h ' 7 ' mt ^^^^ 
1:1) lde ' cyclohexane/ethyl acetate = 

Mass spectrum. (ESr ): m/ 2 . 660> 6g2 [M+HJ , 

(14) 4 -f(3-broraophenyl)aminoJ-6-t(4./ 4 _ rbls - „. 
nyDmethy^-piperazin-x.yU^^J, [bls ^thoxycarbo- 
nazoline ' oxo - 2 -buten-i-yi, amino] -qui- 

(The N-bis(raethoxycarbonyl)methvl 

by reacting N- tert-butvl I u ? P ^ U86d is Stained 
bro m i tert - bUtylox y ca ^onyl-p iper a 2 ine with dimethyl 

bromomalonate and subseouentJx, ,i . y 
group.) ^seguently cleavang the BOC protecting 



(15) 4 -((3-bromophenyl)amino]-6-[( 4 -/4-r 1 2 ^ 
nyl) ethyl] -piperazin-i-yi } -i-oxo w \' f (metho ^rbo- 
zoline 1 oxo-2-buten-l-yl) amino] -quina- 

^i^^' h 7r rb T yi,ethyii - piperMine — *■ 

leinate and ^Z^SSrr: ""^ ~ 

by hydrogenolysis^ ° leav ">9 <*• benzyl protecting group 

«. vaXue: 0.51 (silica gel „ ethyl acetate/methanol _ ^ 
(16) 4 -t(3-bromophenyl)amino)-6-((4-lH-Iltert k ► , 

'^lopropylmethoxy.quina.oline b "«n-l-yDa ml no] -7- 

Melting point: 113- lie °C 
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Mass spectrum (EI): m/z = 541, 543 [m]* 

(18) 4- [ (3-chlorone-4 -f luorophenyl) amino] -6- [ (4- {4- [ (ethoxy- 
carbonyl) methyl] -piperazin-l-yl}-i-oxo-2-buten-l-yl) amino] -7- 
cyclopropylmethoxy-quinazoline 

Melting point: 115-117°C 

Mass spectrum (El): m/z = 596, 598 [M]* 

(19) 4- [ (3-bromophenyl)amino] -6- [ (4- {4- [1,3-bis (methoxycarbo- 
nyl)prop-2-yl] -piperazin-l-yl} -l-oxo-2-buten-l-yl) amino] -qui- 
nazoline 

R f value: 0.62 (silica gel, ethyl acetate/methanol = 9:1) 
Mass spectrum (ESI*): m/z = 625, 627 [M+H] * 

(20) 4- [ (3-chloro-4-fluorophenyl)amino] -6- [ <4-{N- (1,1-bis- 
(methoxycarbonyl) -methyl] -N-methylamino} -l-oxo-2-buten-l-yl) - 
amino] -7-cyclopropylmethoxy-quinazoline 

Melting point: 120- 125 °C 

Mass spectrum (EI): m/z = 585, 587 [M]* 

(21) 4- ( (3-bromophenyl) amino] -6- [ (4- {4- [ (diethoxyphosphoryl) - 
methyl] -piperazin-l-yl}-i-oxo-2-buten-l-yl)amino] -quinazoline 

(The N-[ (diethoxyphosphoryl) methyl] -piperazine used is obtai- 
ned by reacting N-benzylpiperazine with formaldehyde and di- 
ethyl phosphorate and subsequently cleaving the benzyl protec- 
ting group by hydrogenolysis. ) 

R f value: 0.18 (silica gel, ethyl acetate/methanol = 9:1) 
Mass spectrum (ESI*): m/z = 617, 619 [M+H]* 

(22) 4- f (3-chloro-4-f luorophenyl) amino] -6- [ (4-{N- [2- (ethoxy- 
carbonyl) -ethyl] -N- [ (ethoxycarbonyl) methyl] amino} -l-oxo-2-bu- 
ten-l-yl) amino] -7-cyclopropylmethoxy-quinazoline 

R, value: 0.62 (aluminium oxide, cyclohexane/ethyl acetate 
= 1:1) 

Mass spectrum (EI): m/z = 627, 629 [M] * 
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(23) 4 -t(3-chloro-4-fluorophenyl)amino]-6-[(4.{4- [( tert.butyl. 
oxycarbonylJ.ethyll-pip^^ 

7-cyclopropylmethoxy-quinazoline 

Re value: 0.42 (silica gel, ethyl acetate/methanol = 9:1, 
Mass spectrum (ESI*): m/z = 625, 627 [M+H] * 

(24) 4- [ (3-chloro-4-f luorophenyl ) amino] -6- [ (4-{ N ,N-bis [2- (eth 
oxycarbonyl, -ethyl] -amino} -l-oxo-2-buten-l.yl) in l^-c y cl 0 
propylmethoxy-quinasoline 

K, value: 0.37 (aluadniun, oxide, cyclohexane/ethyl acetate 
- 1:1) 

Mass spectrum (ESI-) : m/z = 642, 644 tM+H] * 

nazoule -'-v™-^^^ ^no) -7-cyclopropyl^thcxy-cui- 

Melting point: 230-232'C 

Mass spectrum (EI): m/z = 525, 527 (M] * 

(26) 4- [ (3-chloro-4-f luorophenyl) amino] -6- [ (4- {N- [ (ethoxy- 
yl) ammo] -7-cyclopropylmethoxy-quinazoline 

Re value: 0.25 (silica gel, methylene chloride/methanol - 9:1 , 
Mass spectrum (EI): m /z = 571, 573 [M] * 

(27) 4- [(3-chloro-4-f luorophenyl, amino] -6- [ (4- {4- [ (ethoxvcar 
bonyl, methyl] -pipera-i-i v1l n ' 1 Uethoxycar- 
lo^^i -1 P Pera2in 1_yl >- :i - oxo -2-buten-l-yl) amino] -7-cyc- 
lohexylmethoxy-quinazoline 

Melting point: 110-114 °C 

Mass spectrum (EI, : m/z = 638, 640 [M]* 

(28, 4- K3-chloro-4-fluorophenyl,amino] -6- f(4-{ 4 - ( (ethoxycar 

lohexyloxy-quinazoline 
Melting point: 1170c 

Mass spectrum (EI, : • m/z = 624, 626 (MJ- 
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(29) 4- [ (3-chloro-4-f luorophenyl) amino] -6- [ (4- {4- [ (ethoxycar- 
bonyl) methyl] -piperazin-l-yl} -i-oxo-2-buten-l-yl) amino] -7-cyc- 
lobutyloxy-quinazoline 

Melting point: 194-195°C 

Mass spectrum (EI): m/z = 596, 598 (M] * 

(30) 4- [<3-chloro-4-f luorophenyl) amino] -6- [ (4- {4- [ (ethoxycar- 
bonyDmethyl] -piperazin-l-yl}-i- 0 xo-2-buten-l-yl) amino] -7-cyc- 
lobutylmethoxy-quinazoline 

R t value: 0.53 (silica gel, methylene chloride/methanol = 9:1) 
Mass spectrum (EI): m/z = 610, 612 [M] * 

(31) 4- [ (3-chloro-4-f luorophenyl) amino] -6- [ (4- (4- [ (ethoxycar- 
bonyUmethyl] -piperazin-l-yl} -l-oxo-2-buten-l-yl) amino] -7-cyc- 
lopentylmethoxy-quinazoline 

R, value: 0.53 (silica gel, methylene chloride/methanol = 9.-1) 
Mass spectrum (EI): m/z = 624, 626 [M] v 

(32) 4- [ (3 -chloro-4-f luorophenyl) amino] -6- [ (4-{4- [ (ethoxycar- 
bonyl) methyl] -piperazin-l-yl} -l-oxo-2-buten-l-yl) amino] - 

7- (2-cyclopropylethoxy) -guinazoline 

R f value: 0.53 (silica gel, methylene chloride/methanol = 9:1) 
Mass spectrum (EI): m/z = 610, 612 (M] * 

(33) 4- l(3-chloro-4-f luorophenyl) amino] -6- [ (4- { 4 - [ (ethoxycar- 
bonyDmethyl] -piperazin-l-yl} -l-oxo-2-buten-l-yl) amino] -7-cyc- 
lopentyloxy-quinazol ine 

value: 0.35 (silica gel, ethyl acetate/methanol =9:1) 
Mass spectrum (EI): m/z = 610, 612 [M] * 

(34) 4- [ (3-chloro-4-fluorophenyl)amino] -6- [ (4- {N- [ (ethoxycar- 
bonyljmethyl] -N- (2-hydroxy-2-methyl-propyl)amino} -l-oxo-2-bu- 
ten-l-yl) amino) -7-cyclopropylmethoxy-quinazoline 

R f value: 0.42 (silica gel, methylene chloride/methanol =9:1) 
Mass spectrum (ESI*) : m/z = 600, 602 {M+HJ * 
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«. value: 0.42 (silica S el. ethyl acetate) 
Mass spectrum (Ear) , m/l , 5S8 „„ (M+HJ . 

ZZ ' ,3 " Chl0r0 - 4 - fl ^^'^no 1 -6- ({4- „. (methoxy . 
propylmethoxy-quina^aJ" °*°- 2 - but «'-l-*)a»in 0 , -7-cyclo- 
Melting point: 135-138°C 
Mass spectrum (EI) : m / 2 = 553, 555 [M] * 

(37) 4 - [(3 - chlo ^-4-fluoro P henyl)an,ino J - 6 -[( 4 -fNN-bi s rr m 
oxycarbonyl) methyl] amino} -i-oxo-2-buten-i vll. 
Propyl.nethoxy-quinazoline amino1 - 7 - Cycl °- 

Melting point: 122 °c 

Mass spectrum („•) : m/ 2 . 5 86. 588 [M+H] , 

(38) 4-[(3-chloro-4-fluorophenyl)amino]- 6 -{[ 4 -(5 5-dim et h v l 
2-oxo-morpholin-4-yl, -l-oxo-2-buten-l-yllamil V T 7 
pylmethoxy-quinazoline yUamxno} -7-cyclo-pro- 

^ value: 0.39 (silica gel, ethyl acetate, 
Mass spectrum (ESI*) : m/z . 554< 556 ^ . 

(39) 4-[(3-chloro-4-fluoro P henyl)aminoJ- 6 - { (4-(5- I nethvl 2 « 
morpholin-4-vl) -> u _ methyl -2-oxo- 

°*y-qui„a„lL" ^■'-"""-'^"^-t-'-^oprop^eth- 

-sTtect"; ( ix-, lca r 1, ethyi acetate /c - iohe - - ■ ««•> 

peccrum (ESI ) : m /z = 540, 542 [M+H] * 

-Inn ; -p^rr: 4 :n u r rophenyi,a ' ,ino1 - <«- »- 

m ^ t zi™zizi - i -~°- 2 - b -»—-» 

Melting point: 133 °c 

Mass spectrum (ESI*) : ra/z . 554 , 556 
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41. c 1 s.4- t( 3-chloro.4- f luorophen y l,a mi noJ- 6 - ( {4- t2 s-bis 

7-cyclopropylmethoxy-quinazoline XDamno). 
Melting point: 117-i20»c 

Mass spectrum (ESD : „/ z . 640< 642 ( M+H j . 

(42. ^-*-t<3-Chloro-4- fl>raro . phenyl)amlnoJ . < . ((4 , (2 6 bi3 

(methoxycarbonyl. -piperidin-l-yl] -l-oxo-2-b.ten-l-yl .amino. 
7-cyelopropyamethoxy-quinazoline rUamino.- 
R, vaiue: 0. 20 (silica gel. cyclohexane/ethyl acetate = 2 . 3 , 
Mass spectrum (EI): n/z „ 625< 6 „ [MJ . 23 > 

(43. trans-,- 1 (3-Chloro-4-rluoro-phenyl, amino, -,.<„. [2 . 6 . bls . 

(methoxycarbonyl, -piperidin-x-yl, -l-oxo-2-buten-Lyl lamino. 
'-cyclopropylmethoxy-guinaaoline yUamrno)- 
R value: 0.28 (silica gel. cyclohexane/ethyl acetate . 2-3, 
Mass spectrum (EI): m/r , 62 s. 627 (M) . 23) 

(44, cis-4- , .3-Chloro-4- t luoro-phenyl, amino, -e- „«. (2 . 5 . bis . 

(methoxycarbonyl) -pyrrolidine -yl] -l-oxo-2 but-.,. , • 
7-cyclopropylm ethoxy . quinazoU J *-buten-l-yl,.mrno> - 

Melting point: 125°C 

Mass spectrum (ESr) : m/z , 610. 612 [M-H] * 

<4S, trans-4- f <3-Chloro-4- £ luoro-phenyl, amino, - 6 - « (4- (2 . B-bis- 
Melting point: 165°C 

Mass spectrum (EI): m/ 2 = 611, 6 i 3 [M] ♦ 

amino, O-.^oJi^SiSi^^-^^ " 
R value: 0.45 (silica gel. ethyl acetate/methanol . 
Mass spectrum (Esr, : „/ z = 609 , m ,„.„,. 91 » 
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47) 4. i (3-Chloro-4-fluoro-phenyl)amino] -6- ( (4- { 4- [1, 2 -bis- 
(methoxycarbonyl) -ethyl] -piperazin-l-ylj^-oxo-s-buten-l-yl) - 
amino) -7-cyclobutyloxy-quinazoline (The starting material . 
2- (pipera 2 in-l-yl,- succinic acid dimethyl ester is prepared by 
reactxon of N -ben 2 yl-pip era2ine with ^ aci<J * 

ester followed by hydrogenolytic cleavage of the benzyl pro- 
tectmg group.) 1 F 

R, value: 0.3* (silica gel. ethyl acetate/aechanol . 9:1) 
Mass spectrum (EI): m/z . 654, 656 Dfl- 

(48) «-I«-Clil<ao-4-flo 0 «o-phM y i )Mllllo ,... I(4 . {H . u 
carbcnya, -e thyl , -N-»eth y la m i no ). 1 . OJCO . 2 . buten . 1 ! yl) J no) 
7-cyclopropylmethoxy-quinazoline 

R t value: 0.41 (silica gel, ethyl acetate) 
Mass spectrum (ESI") : m/z = 540 , 542 [M _ H] - 

(49) ^)-4-t(3-Chloro-4-fluoro- P henyl)aminoJ-6-({4- t 2-(ben 2 yl- 
oxycarbonyl) -pyrrolidin-l-yl] -l-oxo-2-buten-l-yl}amino) - 
7-cyclopropylmethoxy-quinazoline 

R, value: 0.20 (silica gel, cyclohexane/ethyl acetate =2:3) 
Mass spectrum (ESI") : m/z = 628/ 630 [M _ H] . 

(50, 4- [ (R) - (1-Phenyl-ethyl) amino] -6- [ (4- { 4- ( (ethoxycarbonyl) - 
methyl] -piperazin-i-ylJ-Lo^.^^.,.^, ainino] . 7 . cyclobu . 
tyloxy-quinazoline 

R t value: 0.25 (silica gel, ethyl acetate/methanol = 9-1, 
Mass spectrum (EI) : m /z = 572 [M] * 

(SD 4- [ (*> - (1-Phenyl-ethyl) amino] -6- [ (4- {4- [ (ethoxycarbonyl) - 

methyl] -piperazin-l-ylJ-x-oxo-2-buten-i-yl) amino] -7-cyclo- 
pentyloxy-quinazoline 

R, value: 0.27 (silica gel, ethyl acetate/methanol =9:1, 
Mass spectrum (ESI ) : m/z = 585 [M-H] " 
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(52) 4- [ (J?) - (1-Phenyl-ethyl) amino] -6- [ (4- (4- [ (ethoxycarbonyl) 
methyl] -piperazin-l-yl} -l-oxo-2-buten-l-yl) amino] -7-cyclopro- 
. py lme t hoxy- quina zol ine 

R f value: 0.20 (silica gel, ethyl acetate /methanol =9:1) 
Mass spectrum (ESI - ) : m/z = 571 [M-H] " 

(53) 4- [ (3-Chloro-4-f luoro-phenyl) amino] -6- [ (4- {2- [ (ethoxycar- 
bonyl) methyl] -piperidin-l-yl}-i-oxo-2-buten-l-yl)amino] - 
7-cyclopropylmethoxy-quinazoline 

R f value: 0.28 (silica gel, ethyl acetate) 
Mass spectrum (ESI") : m/z = 594, 596 [M-H] " 

(54) 4- [ (3-Chloro-4-f luoro-phenyl) amino] -6- [ (4- {N- [ (ethoxycar- 
bonyl) methyl] -N- [1- (ethoxycarbonyl) -ethyl] amino} -l-oxo-2-bu- 
ten-l-yl) amino] -7-cyclopropylmethoxy-quinazoline 

R, value: 0.56 (silica gel, ethyl acetate) 
Mass spectrum (EI): m/z = 627, 629 [M]* 

(55) (S) -4-Benzylamino-6- ( {4- [2- (methoxycarbonyl ) -pyrrolidin- 

1-yl] -l-oxo-2-buten-l-yl}amino) - 7 -cyclopropylmethoxy- guina- 
zoline 

Rf value: 0.48 (silica gel, ethyl acetate/methanol =9:1) 
Mass spectrum (ESI") : m/z = 514 [M-H] " ■ 

(56) 4-Benzylamino-6- [ (4- {4- [ (ethoxycarbonyl) methyl] -pipe- 
razin- 1-yl } -i-oxo- 2 -buten-l-yl ) amino] -7 - cyclopropylmethoxy- 
quinazoline 

R, value: 0.20 (silica gel, ethyl acetate/methanol =9:1) 
Mass spectrum (ESI*) : m/z = 557 [M-H] * 

(57) (R) -4- [ (3 -Chloro-4-f luoro-phenyl) amino] -6- [ (4- {N- [1- (eth- 
oxycarbonyl ) -ethyl] -N- (2-hydroxyethyl)amino}-l-oxo-2-buten- 
1-yl) amino] -7-cyclopropylmethoxy-quinazoline 

R f value: 0.24 (silica gel, ethyl acetate) 
Mass spectrum (ESI"): m/z = 584, 586 [M-H] " 
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(SB) 4- t (3-Chloro-4-f luoro-phenyl) amino] -6- [ (4- {4- f (ethoxycar- 
bonyl) methyl] -hon B pipera«in-i-y 1 }-i-oxo-2-buten-i.yl)« IIl iao] - 
7-cyclopropylmethoxy-qui„a 2 oline (The starting material N- 

[(ethoxycarbonyl) methyl] -homopiperazine was prepared by re- 
action of N-benzyl-homopiperazine with ethyl bromo-acetate and 
subsequent hydrogenolytic removal of the benzyl group.) 
R t value: 0.18 (silica gel, ethyl acetate/methanol = 9:1) 
Mass spectrum (ESI"): m/z = 609, 611 [M-H] " 

(59) 4- [ (3-chloro-4-fluorophenyl) amino] -6- [ (4- [N- (2-oxo-tetra- 
hydrofuran-3-yl) -N-methyl-amino] -l-oxo-2-buten-l-yl) amino] - 
7-cyclopropylmethoxy-guinazoline 

(The starting material 3-methylamino-2-oxo-tetrahydrofuran is 
prepared by reaction of 3-bromo-2-oxo-t e trahydrofuran with 
N-methyl-benzylamin followed by hydrogenolytic cleavage of the 
benzyl group) 

melting point: 109°C 

Mass spectrum (ESI"): m/z = 538, 540 (M-H) ~ 

(60) 4- [ (3-chloro-4-f luorophenyl) amino] -6- [ (4- [N- (2-oxo-tetra- 
hydrofuran- 4 -yl, -N-methyl -amino] -l-oxo-2-buten-l-yl) amino] - 
7 - cyclopropylmethoxy- quinazoline 

(The starting material 4-methylamino-2-oxo-tetrahydrofuran is 
prepared by reaction of (5H> -furan-2-on with N-methyl -benzyl - 
amm followed by hydrogenolytic cleavage of the benzyl group) 
Revalue: 0.56 (silica gel, ethylacetate/methanol = 9:1) 
Mass spectrum (ESI~) : m /z = S38, 540 (M-H) - 

4- [ (3-Bromophenyl)amino] -7-{3- [4- ( carboxymethyl ) -piperazin-l- 

ynpropY]o^)-fi-fhnnv 1 r- ir h.n Y ii 3 ^^ 1 _ fT niT 11 - n1 in r 

0.43 ml of triethylamine and 0.15 ml of chlorotrimethylsilane 
are added to a suspension of 440 mg of 6-amino-4- ( (3-bromophe- 
nyDamxno] -7-{ 3 - [4- (carboxymethyl) -piperazin-l-yljpropyloxy}- 
quanazoline in 15 ml of methylene chloride at ambient tempe- 
rature. The reaction mixture is refluxed gently for about 30 
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minutes and then stirred overnight at ambient temperature. The 
cloudy solution is cooled with a mixture of ice and sodium 
chloride and combined with a solution of 82 mg of acrylic acid 
chloride in 5 ml of methylene chloride. The reaction mixture 
is stirred for about one hour at ambient temperature, then at 
intervals of an hour two drops of acrylic acid chloride are 
added twice until the reaction is almost complete. The reac- 
tion mixture is stirred with 20 ml of ice water and a little 
methanol. The aqueous phase is extracted several times with 
methylene chloride/methanol (9:1). The combined extracts are 
washed with a little water, dried over magnesium sulphate and 
concentrated by evaporation. The crude product obtained is 
stirred with acetone, suction filtered, washed again with 
diethylether and dried at 60°C in vacuo. 
Yield: 105 mg (24 % of theory) 
Melting point: 140-C (decomposition) 
Mass spectrum (ESI") : m/z = 567, 569 [M-H] " 

Example 1 

4- I (3-bromophenyl) amino] -6-{ [4- (2, 6-diethoxy-morpholin-4-yl) - 

l -oxo-?-hnt-pn-1 -vl 1 amino) -7-^^^.^,^^^ ^ 

1 ml of ice-cooled concentrated hydrochloric acid is added to 
340 mg of 4- [ (3-bromophenyl) amino) -6- ( {4- (N,N-bis (2, 2-dieth- 
oxyethyl) amino) -l-oxo-2-buten-l-yl} am ino) -7-methoxy-quinazo- 
line while cooling with an ice bath. The mixture is left to 
stand for 3 hours before 1.5 ml of concentrated ammonia so- 
lution is added dropwise while cooling with an ice bath for 
working up. The precpitate formed is suction filtered and 
washed with water. The crude product is purified by chroma- 
tography on a silica gel column with methylene chloride/metha- 
nol (20:1). 

Yield: 50 mg (17 % of theory) 

Melting point : 133-138°C 

Mass spectrum (EI): m/z = 585, 587 [MJ * 
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Rvampla ft 



4- ( (3-Bromophenyl) amino] -6- [ (4- {N- [ (tert-butyloxycarbonyl) me- 
thyl] -N- [2- (acetylsulphanyl) ethyl] amino} -l-oxo-2-buten-l-yl) - 
aminol -7-me fhoyy-rpHna^ -j nr 

34 mg of potassium thioacetate are added to 150 mg of 4-[(3- 
bromophenyl) amino] -6- ( (4- {n- [ (tert-butyloxycarbonyl) methyl] -n- 

[2- (methylsulphonyloxy) ethyl] amino} -l-oxo-2-buten-l-yl) amino] - 
7-methoxy-quinazoline in 1 ml of dimethyl formamide at ambient 
temperature. The reaction mixture is stirred overnight at am- 
bient temperature and then combined with water for working up 
The aqueous phase is separated off and extracted with ethyl 
acetate, the combined organic phases are dried over magnesium 
sulphate and freed from solvent in the rotary evaporator. 
Yield: 20 mg (14 % of theory), 

R< value: 0.62 (silica gel, ethyl acetate/methanol = 15:1) 
Mass spectrum (EI) : m/z = 643, 645 [M]* 

The following compound is obtained analogously to Example 8: 

(1) 4- f (3-chloro-4-f luorophenyl) amino] -6- [ (4- {N- [ (ethoxycarbo- 
nyl) methyl] -N- [2- (acetylsulphanyl) ethyl] amino} -l-oxo-2-buten- 
1-yl) amino] -7-cyclopropylmethoxy-quinazoline 
R f value: 0.64 (silica gel, ethyl acetate) 
Mass spectrum (EI): m/z = 629, 631 [m] * 

Example q 

4- t (3-bromophenyl)amino] -6- ({4- [N- (carboxymethyl) -N- (2-hy- 
droxyethyl) amino] -l-oxo-2-buten-l-yl}amino) -7-methoxy- 
quinazaJ i n*. 

1 ml of trifluoroacetic acid is added dropwise within two mi- 
nutes to a solution of 330 mg of 4- [ (3-bromophenyl) amino] -6- 
[ (4- {N- [ (tert-butyloxycarbonyl) methyl] -N- ( 2 -hydroxye thy 1) ami- 
no} -l-oxo-2-buten-l-yl) amino] -7-methoxy-quinazoline in 4 ml of 
methylene chloride while cooling with an ice bath. The reac- 
tion mixture is stirred for half an hour while cooling with an 
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ice bath and then for a further 24 hours at ambient tempera- 
ture. For working up, the mixture is evaporated to dryness in 
the rotary evaporator. The crude product is stirred with ethyl 
acetate, the solid precipitate is filtered off, washed with 
ethyl acetate and dried in vacuo at 50 °C. 
Yield: 169 mg (57 % of theory), 

R f value: 0.50 (Reversed phase ready-made TLC plate (E. Merck), 
acetonitrile/water/trifluoroacetic acid « 50:50:1) 
Mass spectrum (ESI - ): m/z = 528, 530 ' [M-HJ" 

The following compounds are obtained analogously to Example 9: 

(1) 4- [ (3-chloro-4-f luorophenyl) amino] -6- ( {4- [4- (carboxyme- 
thyl) -piperazin-l-yl] -l-oxo-2-buten-l-yl}amino) -7-cyclopropyl- 
methoxy-quinazol ine 

R f value: 0.43 (Reversed phase ready-made TLC plate (E. Merck), 
acetonitrile/water/trifluoroacetic acid = 1:1:1) 
Mass spectrum (ESI") : m/z = 567, 569 [M-H] ' 

(2) 4- [ (3-bromophenyl)amino] -6- [ (4- {4- [ (phosphono) methyl J -pi- 
perazin-l-yl }-l-oxo-2-buten-l-yl) amino] -quinazoline (The sub- 
stance is obtained by treating the compound obtained in Exam- 
ple 5(21) with trimethylbromosilane in dimethylformamide) 

value: 0.58 (Reversed phase ready-made TLC plate (E. Merck), 
acetonitrile/water/trifluoroacetic acid = l:i:i) 
Mass spectrum (ESI'): m/z = 559, 561 [M-H]* 

Exnmp]p m 

4 - [ ( 3 - chloro- 4 -f luorophenyl ) amino] -6 - { (4 - (2 . 2 -dimethyl - 6 -oxo- 

morpholin-4-yl)-l-oxo-2-buten-l-yl] amino} -7-cyclopropylmeth- 
OXV-miinayol-ino 

15 mg of p-toluenesulphonic acid monohydrate are added to 150 
mg of 4- £(3-chloro-4-f luorophenyl) amino] -6- ((4-{N-( (ethoxy- 
carbonyl) methyl] -N- (2 -hydroxy-2 -methyl -propyl) amino} -l -oxo- 

2-buten-l-yl) amino] -7-cyclopropylmethoxy-quinazoline in 2.5 ml 
of acetonitrile. The solution formed is stirred first for 
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three hours at ambient temperate 

ther two hours until the "««- «- a fur- 

the reaction m i«ure is c^ilTwuVaT w ** ^ " P ' 
The organic phase is separated Zr? acetaee - 
aiu. hydrogen carbonate'sol ution and Tt ^ S °" 

sciution. dried over n^esiu™ " Iptt "a E ° dlU " 
evaporation. The oily yeUow re^7 concentrated by 

ether, whereupon a JU^TSV" dl " h "- 
ls filtered off and d!ied * Cr * stal "=es out. which 

field: 85 mg ( 6 i % o£ theory). 
Melting point: 140-142»c 

Mass spectrum <Esr> : „. . 554 , [(WJJ . 

»e following co^ound is obtained analogously to fc^le 10: 

2 ( lo R Io 4 "h'r Chl0r0 " 4 " £lUOr0 " Phenyl,a,ni1101 " 6 - f 14 ' 
^^^^'"'"^-'-^^-^'emino)-,^^^!- 
Melting point: 192°C 

Mass spectrum (ESI") : m/z m 538< 54Q ^ 

«' «1 of acetic anhydride and catalvti- , 

-inopyridine are added to 2 S0 ~ IT !, 72l " ^"^1- 
nyllaiiU.no] -6- I ( 4 - (n-r(. fh ™ 3 ot 4 "3-<*loro-4-fl U orophe- 
ethyl.^ino)-! oxo 2 butenT °^* 1 '- a *" ^hydroxy- 

ture is stirred ovemiaht J " e . Chloride - Th e reaction mix- 
Melting point: 90-92«»c 
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Mass spectrum (BSD : m/z = 614, 616 [M+H] * 

500 mg of 4- ( «3-c 1 Uoro-4.£luoro-phenyl,a raln o ] - 6 - {t4 . (pipera . 

added dropwise at r«» / X bro "»-««"te are' 

stirred 7 temperature. The reaction mixture is 

stirred for approximately 4 s minutes at room temperature and 
then concentrated in vacuo. The solid residue is triturated 
With water and filtered off 

column chromatography on "ilea oT T """^ * 

rW» , , S^apny on silica gel wxth methylene chlori- 

de/methanol (20:1) followed by recrystalli^ * 
acetate. ^crystallization from ethyl 

Yield: 380 mg (59 % of theory), 
Melting point: 174 °c 

Mass spectrum (ESI*) : m / 2 = 657/ 659 [M _ H] . 

The following compounds are obtained analogously to Example 
7-cyclopropylmethoxy-quinazoline 

iTtect™ r thylMe ^—e/methanoi . fll) 

speccrum (ESI ) : m /z = 645, 647 [M+H]* 

oxyca;bon;^"^^; £1UOr0 " Ph - ny - ,amin0, -«'- < 'indan-5-ya- 

oxycarbonyl.methyl) -piperazin-^, -Loxo-2-buten-l-yl, amino - 

HTdi r th05Cy "* Jina - 0li,le ,rea « io " is -^d out H 

N,N-dimethyl-formamide) 

R, vai U e : 0.52 (silica gel, methylene chloride/methanol = 
Mass spectrum (ESI*) : m /z - 685, 687 [M+H] * 
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(3) 4- [ (3-Chloro-4-f luoro-phenyl) amino] -6- [ (4-(4 - I (cvclohewl 

oTi "J 7f BethOXy " qUinaZOline *• L 

out m tetrahydrofuran) 

R value: 0.S2 (silica gel. methylene cnloride/methanol . 
«aas spectrum (ESI*) : m/z = SSS( 6 „ w+flJ . S1 » 

(4) 4-( <3-Chloro-4-f luoro-phenyl, amino) -6- [ (4- (4- t (octyloxv 

R value: 0.50 (silica gel. methylene chloride/methane! . ,. u 
Mass spectrum (ESI*) : m/z . 661. 603 [M-f HJ * 

(5) 4-((3-chlor 0 .4.£luoro- p henyl)amino)-6-[(4-( 4 . [(hemoxv 
^l.m e t) v i 1 - pi pe r a 2 in- 1 . y i ) . 1 . <w . 2 . buten . ( 1 .^7- 

7-cyclopropylmethoxy-quinazoline 

iT^trum (ESI*^ r' ^-"^-^anol - ,.1, 

speccrum (ESI ) : TO / 2 = 6 53, 655 [M+H] * 

nyi»-4 C ( ( (etn JOr0 " 4 :* 1UOr °" Phenyl,amin0 ' ^ ' ""I 2 ' '"^carbo- 

l- y ) amino 7 ^ ^ ' " eChyI) - piPeraZ tn - 1 ^- ' -'-oxo- 2 buten- 
1 y^aminoj-v-cyclopropylmethoxy-ouinazoline (reaction is car 
ried out in tetrahirdrofuran) 

R value: 0.60 (silica gel. eth y i acetate/methanol . „ U 
Mass spectrum (EI), m/z . 668. 670 (MJ- 

(7) 4-((3-Chloro-4-fluoro-phen y l)amino)-6-((4-(4.f, («>-h™ 
^1^)1.^.,,,.,^,^^^^ 

etbTl 4T Py T thOXy - 9UlnaZOllne is -Jed oTi tu 

ethyl 4-bromobutyrate in tetrahydrofuran) 

cenTAtea V" chl -^/-«»a„ol/con- 
centrated aqueous ammonia -90:10-1) 

Mass spectrum (ESI') s m/z m 623 , 625 [M _ H] . 
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4 : [(3-Chloro-4-fluoro-phenyl, ai nino]- 6 -(/ 4 r 2 , „ 
mathorfequinazgl in, 1 -yl)amino) -7-cyclopropyi- 



5 mi of trifiuor °^^iri^7^r^zr; 

of 4.00 g 4-[(3-chloro-4-flulr\ t0 3 mixt «~ 

~ yl) ( ^^S^TT 1 araino] ( {4 ~ [2 - (eth - 

- stilled of£ ^r^tit:™ night - The ~ - 

« - o f methylene -0--^^^™" b6tWeen 
aqueous sodium hydroxide Th. 100 ml of 1N 

ethylene chloride/methano <S iT'th ^ *' W±th 
tracts are dried over magnesia ^ ~" ~ 

vacuo to give the titl- concentrated in 

a v C cne title compound. 

Weld: 3.08 g ( 90 % of theQry) 

Rvalue: 0.40 (reversed phase m . . 

-u e/ „ ater/trinuoro . aJt -^- Pl t Merck)i acetoni _ 

Mass spectrum (ESIM • m/r co , " 

' • m/z = 583, 585 [M+H] * 

Evampl e i ,j 

--X^Tp 0 ^^^ (ethoxycarbonyl, - 

Baapyl]naij ^^ -7-cyclo- 

A mixture of 500 mg 4 „ hl ' 

l-yl)ami„o) -7-cyclooroL """^-VD "l-oxo-2-buten- 

-tic acid. J TTZ^" 1 ^ " « 
<" weight in s J n ° th ^" aqUe ° US solution 

triacetoxyborohydride at r oT\ " iCh 270 m 9 sodi >» 

concentrated i„ vacuo . Th<j ' '•• lt f atl ° n and ch * "Urate is 

The residue ls made alkaline with o.im 
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aqueous sodium hydroxide solution an n . 
acetate. The combined extract are tieT"^ ^ 
fate and concentrated in vacuo The h ma9neSiUm SUi - 

by column chromatography on sUi 

thanol (90:io to 85:15, * ^ "tat./— 

Yield: 350 mg (68 % of theory,, 
Rf: 0.27 (silica crel cf h „i 

— • spectra. (E sr, *« C *«'"«hanol = „„ 

'• B/Za 597, 597 [M+HJ* 

Evampl r n 

4- (methylsulfonyi, -piperazin-Ly!, -i J! \ ' <etho *ycarbonyl, - 

A StirrSd "^urTof 500 mg 4-[(3-chloro I rT " 

amino] -6- ({ 4 - [ 2 - ( efhnv , * chlor °- 4 -fluoro-phenyl, - 

5- buten-i^ajill^ ^ yl> " pi ^--^-yl3 -i-oj 
0-0 ml and 

in an ice/water bath, and bT^J^T iS C °° led 

are added dropwi Se . The ^L t i ° f . meth ^sulfonyl chloride 

«~ at ooc and another ^^"^1 ^ ~ 
work-up followed by column temperature. Aqueous 

ethylene iu^^^rT^ T ""^ ^ 
a slightly yellow solid * title com Pcund as 

Yield: 395 mg ( 70 % of theory, 
Melting point: 170-173 »c 
Mass spectrum (Esr, • m /~ 

Byan ip1r i(7 

""ture of 200 mg of 4 _,, 3 _ M 

» * of «ha»ol is heated * acrylate in 

™er reflux for one hour. The sol- 
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vent is evaporated in vacuo and the crude product is purified 

zzir ? h ::" ,atography - 

de/methanol (95:5 to 90-10) f n n^ u 

diethyl ether. ^ * ""^""tioa from 

Yield: 164 mg (69 % of theory), 
Melting point: 183-l85»c 

Mass spectrum (ESI') : m/z s 609 , 611 [M . H] - 

4- t«-Chloro-4-fluoro-p„e„yl,ami„ol -6- [ (4.4-dimethyl- 

€ TlTZ' ll "V" ^'"-^-^-fluoro -phenyUamino,- 

{ I B- (drethoxyphosphoryl) -1-oxo-ethyl) amino) -7-cyclepropyl- 
methoxy-guinaroline and X2 mg dry lithium chlori J 
"hydrous tetrahydrofuran is stirred for xs minutes at room 

aoded «f V 1 '«-«-*i«Wrto«.1.0]«*o.,^. are 

a oxo'et^ \T S " °° C ' 84 mg of WU^: 

aoxo-ethyl.-prpsrazin-i-yl, -acetic acid ethyi ester are added 
and the resultxng mixture is allowed to warm to room tempera- 

a«cacXth 3 i f reaC "° n > S dilU " d ^-"Sn 

layer Is d ^ ' "* " itb The 

gel wrth ethyl acetate/methanol (95:5 to 90-10) 
Yield: 36 mg (21 % of theory), 
Melting point: 16S-l67«c 

Mass spectrum (Est") : m/z . 62S. 627 [M+HJ * 



4 4 - ( methv J 0r0 : 4 " £1UOr0 " PhenylU "' i, ' OI " 4 " 12 " '"hoxycarbonyl, 

ture or SO?"": ™ e mix- 

ture of 500 mg of 4- [ (3-chloro-4-f luoro-phenyl, amino) - 
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«- ({4- [2- (ethoxycarbonyl, - piperazin-l-yl] -l-oxo-2-buten- 
l-ylJammO-T-cyclopropylmethoxy-quinazoline and 0.18 ml of 
trxethylamine in 5 ml of .ethylene chloride at 0-C. The reac- 
tion mixture is stirred for one hour at 0<>c followed by one 
hour at room temperature, washed with water, concentrated so- 

ceTratT S ° 1Uti ° n ' ^ °~ *"* ~- 

centrated „ vacuo. The crude product is purified by column 

chromatography on silica gel with ethyl acetate/methanol < 98 :2 

Yield: 291 mg (54 % of theory), 
Melting point: 152-l56°c 

Mass spectrum (ESr) m / z = 625 , 6 27 [M+HJ* 

The following compounds may also be obtained analogously to 
teratu r r din9 EXamPlSS ° ther methods from the li- 

th!n 4 " 1 (3 - br ° m0phe ^ 1)ami ^ <3-{4- t (butyloxycarbonyl)me- 
thyl] -paperazxn-i-yl}p ropyloxy) _ 6 _ f ( vinyl carbonyl, amino] - 
quxnazolme 

I'Ln ' <3 - br °" ,0phe ">' 1 » a '» i '>°J <3- (4- [ (diethoxyphosphoryl) - 
^xl y 2 "x^r ra21n " 1 " 1 ' 1,PrOPylO^Cy, ' '^—yl.a^o, - 

H-methyla^noletho^y, . 6 . j (vtnylcarbonylUminoJ ^^.^ 

N-methylanano^ropyloxy, - ( (vinylcarbonyl, amino) -guinazoline 

H 5 L f t",' <3 : br °"° phen >' 1 ' ami "°i -■>■ «-<N- t (ethoxycarbonyl) .ethyl) - 
H-thyla^nolbutyloxy.-^Cv^^^,^^.^.^^^ 

(«) 4 -" 3 -bronK>phenyl,ami n o)-7.(3-[4-,carboxy me thyl,.pip er a- 
"n-Lynpropj,!^,.,. , (vinylcarbonyl)amino) .^ ina20line 
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<7) 4 -f(3-bro m ophenyl)aminoJ-7-(3-/ 4 r,„- u 
thyl]-pi P era 2 iri-i- yl}p ropy W ) * r !~ (dletho ^ h °spfcoryl) me 
quinazoline ^ ' 6 ' f (1 -° x °- 2 -butyn-l-yl) amino] 

IV 4 -t(3-bromophenyl) amino] -s-r^ /xt r, 

thyl] -N-methylamino} -i- 0 ^ bV N " 1 ^^carbonyD.e- 
quinazoline UCen ' 1_ y 1 > am ino]-7-methoxy- 

<*> 4 - [(3 - br omophenyl)amino]-6- f ( 4 ./ N _ r , nT . , 
methyl] - N . methylamino (4 < N C<Propyloxycarbonyl)- 

quinazoline ^ ouce *-i "YD amino] -7 

<10) 4-[(3-br 0 mophenyl)a B i„o)- 6 . [(4 ., N ... . 
quxnazoline en ^-yU amino] -7-methoxy- 

(11) 4 -^ 3 -bromophenyl,amino]-6-[(4-fN rr^ . . 
nyl) methyl] -N-methylamino) -i- oxo 2 J ~ ' (cycloh ^oxycarbo- 
oxy-quinazoline «»-2-buten-i-yi) amino] -7-meth- 

quinazoline 2-buten-l-yl, amino] -7-methoxy- 

(13) 4 -((3-bromophenyl,amino]- 6 -r ( 4-/ N r/„ , 

oxy-guinazoline ' l-oxo-2-bu te n-i- yl)amino] -7-meth- 

(15) 4-f(3-bromophenyl)amino]- 6 -f(4-/N r «, , 
thyl] - N . methyla l« 4 ( N -Kbenzyloxycarbonyl) 

nazoline ' ° x °- 2 - b ^en-i-yi, amino] -7-methoxy-ou 



me- 
iethoxy-qui- 



WO 00/51991 



PCT/EPO 0/01496 



132 



(16) 4- [ (3-bromophenyl) amino) -6- I (4- {N- [ (ethoxycarbonyl) - 
methyl] -N-ethylamino}-i-oxo-2-buten-i-yl) amino] -7-methoxy- 
quinazoline 

(17) 4- [ (3-bromophenyl) amino] -6- [ (4- {N- [ (ethoxycarbonyl) - 
methyl] -N-butylamino}-l-oxo-2-buten-l-yl) amino] -7-methoxy- 
quinazoline 

(18) 4- [ (3-bromophenyl) amino] -6- [ (4- {n- [ (ethoxycarbonyl) - 
methyl] -N-cyclopropylamino}-i-oxo-2-buten-l-yl) amino] - 
7-methoxy-quinazoline 

(19) 4- ( (3-bromophenyl) amino] -6- [ (4- {N- [ (ethoxycarbonyl) me- 
thyl] -N- (cyclopropylmethyl)amino}-l-oxo-2-buten-l-yl)amino] : 
7-methoxy-quinazoline 

(20) 4- [ (3-bromophenyl) amino] -6- ( (4- {n- [2- (ethoxycarbonyl) - 
ethyl] -N-methylamino}-l-oxo-2-buten-l-yl) amino ] -7-methoxy- 
quinazoline 

(21) 4- t (3-bromophenyl)amino] -6- [ (4-{ N - [3- (ethoxycarbonyl) - 

propyl] -N-methylamino}-l-oxo-2-buten-l-yl) amino] -7-methoxy- 
quinazoline 

(22) 4- [ (3-bromophenyl) amino] -6- [ (4- {n- (l- (ethoxycarbonyl) - 
ethyl] -N-methylamino} -l-oxo-2-buten-l-yl) amino] -7-methoxy- 
quinazoline 

(23) 4- [(3-bromophenyl)amino] -6- ({4- [2- (ethoxycarbonyl) -pyr- 
rolxdm-i-yl] -l-oxo-2-buten-l-yl}amino) -7-methoxy-quinazoline 

(24) 4 - [ (3-bromophenyl) amino] -6- ({ 4 - [4- (ethoxycarbonyl) -pipe- 
rxdm-l-yl) -l-oxo-2-buten-l-yl}amino) -7-methoxy-quinazoline 

(25) 4 - [ (3-bromophenyl ) amino] -6 - ( (4 - { 4 - { (ethoxycarbonyl) me- 
thyl) -piperidin-i-yl } -l-oxo-2-buten-l-yl) amino] -7-methoxy- 
quinazoline 
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(26) 4- 1 (3-bromophenyl)a mi „ 0 , - 6 . ((4 . (4 . , (eth 

(28) 4- ( (3-bromophenyl, amino) -6- ( ,3- (l . , (ethoxycaxbonyl) TC . 
thvl *• [<3 - br0m0phen >' 1 ' a "'i'>°l -«- ({4- (3- (ethoxycarbony!) -«-». 

Xxr in - i - yi) - i -° ito - 2 - buten - i - i '--'-'--U- 

' ' 3 - br °" ,ophe '"' 1 > ""i-ol 6- t <«- {„. [ (diathoxyphosphoryl) - 

(33) 4-[(3-bromophenyl)arainoJ-6-r(4-fN-n t^u 
PylJ-N-methyla t ni„o } - 1 .oxo- 2 -bu y ^ l-ll)^nl h ^ C *™-*~" 
zoline y*> amino] -7-methoxy-quina - 

methyl," n' ' ^ U ~ ^"{N- t (ethoxycarbonyl, - 

al n > ; 7 lamino}ethylamin ^-^4-<iio X o-2-buten-l-yJ. 
ammoJ-T-methoxy-quinazoline 7 
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(35) 4- [ (3-bromophenyl) amino] -6- { [4- (2- {N- [2- (ethoxycarbonyl) - 
ethyl] -N-methylamino}ethylamino) -l,4-dioxo-2-buten-i-yl] ami- 
no} -7 -methoxy-quinazoline 

(36) 4- [ (3-bromophenyl) amino] -6- { [4- (3- {N- [ (ethoxycarbonyl) - 
methyl] -N-methylamino}propylamino) -1, 4-dioxo-2-buten-l-yl] - 
amino} -7-methoxy-quinazoline 

(37) 4- [ (3-bromophenyl) amino] -6- { [4- (3- {N- [ (methoxycarbonyl) - 
methyl] -N-methylamino} propylamino) -l,4-dioxo-2-buten-l-yl] - 
amino} -7-methoxy-quinazoline 

(38) 4- [ (3-bromophenyl) amino] -6-{ [4- (3-{N- [ (butyloxycarbonyl ) - 
methyl] -N-methylamino}propylamino) -1, 4-dioxo-2-buten-l-yl] - 
amino} -7-methoxy-quinazoline 

(39) 4- [ (3-bromophenyl) amino] -6- { [4- (3- (N- [ (cyclohexyloxycar- 
bonyDmethyl] -N-methylamino}propylamino) -1, 4-dioxo-2-buten- 
1-yl] amino} -7-methoxy-quinazoline 

(40) 4- t (3-bromophenyl) amino] -6- ( (4- {3- [2- (ethoxycarbonyl) - 
pyrrolidin-l-yl] propylamine} -1, 4-dioxo-2-buten-l-yl) amino] - 
7-methoxy-quinazoline 

(41) 4- [ (3-bromophenyl) amino] -6- [ (4- {3- [2- (methoxycarbonyl) - 
piperidin- l-yl] propylamino} -1 , 4-dioxo-2-buten-l-yl) amino] - 
7-methoxy-quinazoline 

(42) 4- t (3-bromophenyl) amino] -6- [ (4-{3- [4- (ethoxycarbonyl) - 
piperidin- 1 -yl ] propylamino } - 1 , 4 -dioxo-2 -buten- 1 -yl ) amino] - 
7-methoxy-quinazoline 

(43) 4 - [ ( 3 -bromophenyl ) amino] -6-((4-{3-[3 - (ethoxycarbonyl ) - 
piperidin- 1 -yl] propylamino} -1,4 -dioxo- 2 -buten- l-yl ) amino] - 
7-methoxy-quinazoline 
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(44) 4- { (3-bromophenyl, amino] -6- { [4- (3- { 4 - [ (ethoxycarbonyl) - 
methyl] -piperazin-l-yl}p ropylaniino) -l,4-dioxo-2-buten-l-yl] - 
ammo} -7-methoxy-quinazoline 

(45) 4- I(3-bromophenyl,amino) -6-{ f4 - (3-{ 4 - f (ethoxycarbonyl) - 
methyl] -pipera 2 in-l-yl) propylamino) -i, 4-dioxo-2-buten-i-yl] - 
amino} -quinazoline 

(46) 4- r (3-bromophenyl,amino] -6- [ (4-{ 3 - [2- (ethoxycarbonyl) -pyr- 
rolxdm-l-yl,p ropylamino} . 1<4 . dioxo _ 2 . bute ^ 

thvxl \ 1 ?T ° m ° Phenyl) ami ^ - ( W" »" 1 1- I (ethoxycarbonyl) me- 
thyl - 2 - (ethoxycarbonyl) -ethyl} -N-methylamino, -l-oxo-2-buten- 
l-yl] amxno} -7-methoxy-quinazoline 

(48) 4- [ (3-bromophenyl) amino] -6- [ (4- {n- [1, 2 -bis (ethoxycarbo- 
nyl) -ethyl) -N-methylaminoJ-l-oxo-2-buten-l-yl, amino] -7-meth^ 
oxy-quxnazoline 

ohLn f ( '; b "° m0phenyl) amin * - { [4- (N- { [ (ethoxy, (methyl) -phos- 
Phoryl] methyl) -N-methylamino) -l-oxo-2-buten^l-yl] amino} - 
7-methoxy-quinazoline 

thvx) \ 1 (3 ;^ m ° Ph T l> aminCl ~ 7 ' (3 ~ {N ' [ ^^utyloxycarbonylJme- 
thyl] -N-methylam i no}propylox y , -6- [ (vinylcarbonyl) amino] -quina- 

vl 5 ) Lll [ 1 ( '- br ° m0phenyl > amin °J (3 " {N- ( (cyclopentyloxycarbon- 
yl)methyl] -N-methylamino}pro P yloxy) -6- [ (vinylcarbonyl, amino] - 
quinazoline 

(52) 4- [ (3-bromophenyl) amino] -7- { 3 - [2- (ethoxycarbonyl, -pyrro- 
lxdxn-l-yl] propyloxy} -6- [ (vinylcarbonyl) amino) -quinazoline 

(53, 4- [ (3-bromophenyl) amino] -7- {3 - [2- (ethoxycarbonyl, -piperi- 
dxn-i-yl] propyloxy} -6- [ (vinylcarbonyl , amino] -quinazoline 
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(54, 4- [ <3-bromophenyl>amino] -7- ( 3 -{ N - [i- (ethoxycarbonyl ) - 
ethyl] -N :m e t hyla m ino}p r opyloxy) - 6 - f < vinylcarbonyl > amino ] - 
quinazolxne 

ni™ 4 " • (3 ; br ™ n 5' 1 '^°] <3- {4- t <ethoxycarbonyl,„ethyl, . 
(SS) 4-1 <3-bromophenyl>amino] -7- (3-{4- [ <ethoxycarbonyl,methyl, - 

(S7) 4- «3-bromophenyl, amino, -7- ,3.(4- [ (ethoxycarbony!, methyl) - 
ammo] -quinazoline y 

p!pera^ 3 ; br n OPhenyl,a,niTO) ^ 1 <« h °^bc„y l)methyl) _ 

ZZ * ,Pr ° Py Xy) " 6 " » l -»-»-»«v»-i-yi)-i»i -*.ina- 

(59) 4- | C3-bromophenyl)amino, -7- ,3-(4- [ Cethoxyearboayl, methyl) - 
pxpera^n.x-yxjp^p^, , ,l-cxo-4.4.4-tr if iuor-a-huten 
l-yl)amino) -quinazoline 

H 6 Iltr i t<3 " b T OPhenyl)a '" in01 <3 - (H - f <«»oxycarbonyl> methyl, - 

cr lpKw ^' ■ ,i -° x °- 4 • * • •■^i* 

l-yi) amino] -quxnazoline 

N-meth^ami b or Ph T 1 ' Min01 " 7 " l "' * '""oxycarbonyDmethyl) - 
» methylam.nolpropyloxy, - t<l-oxo- 2 -buten-l-yl, amino, -^tna- 



»-meth;i t ami b r 0Phe r U '" in01 "'" <3 -< B - ' methyl, 
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(63) 4- [(3-bromophenyl)aminol -7- (3-/M r^i, 

m mat- k i i _ i N ~ Kethoxycarbonyl) methyl] 

thv,' , '"-f 0 "*" 8 ^ 1 ' -i»ol -«-{ (2- <{»- t (ethoxycarbonyl) me- 



th!! , ^ 1 ""f 0m ° Phenyl) anin °' -«-( <(»- 1 (ethoxycarbonyl) me- 
thyi] !N~:HS Or0P T yl>a,nin01 " 6 " ' ' 4 - {H - 

<«7) 4 - [(3 - c »l°'0-4-fluorophenyl)an,ino)-6.[,4-(i,.((e t hoxv C a r 

thy{ 1 ! N ^;^^ i ' 1Ph ^ 1,amin0, ' "-<»- '<«"oxycarbonyl )m e- 
Xzoii:: r la " ln °' -——-V L a-ino, - 7 - TCthoxy . 

IltLt ■ 1 ' 3 - eth ^ 1 « ,h «>Vl ' «»in°J -6- ( (4 - (H- [ (ethoxycarbonyl ) - 
X,oi~: ylamln °' »-*«-X-yl) -W. -7-*athoxy- 
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(72) 4 "f(3-'nethoxyphenyl)ami„o]-6-[(4-/N. f ^ > , 
methyl] -N-methylamino} -l-oxo-2 buten , , (eth °^ carb °nyl) - 
quinazoline buten-l-yl) amino] -7-methoxy- 



<73) 4- f ( 3 , 4-dif luorophenyl, amino] _ 6 _ , (4 _ 
oxy-quinazoline y } amin °J -7-meth- 



(75) 4-r(3-chlorophenyl)amino]-7-(3-/4 r^-v, 
thyl] -Piperazin-l-yi }propylox \ , r , { * C i (ethox ^bonyl, me - 
quinazoline ^ ro Pyloxy) - 6 - [ (vmylcarbonyl) amino] - 



^lll^ - C3 - f « - C <etho*yca r - 

amino] -JazoLT 7 ^ f ^ylcarbonyl, - 



no, -quinazolLf }Pr ° PylOXy) ^ 1 ^carbonyl) ami- 

(78) 4-[(3,4-difluorophenyl)amino]-7W 3 U r/ v. 

methyl] -piperazin-i v i 1 , 7 " (3 " < 4 " ( (ethoxycarbonyl) - 

quinazolLr ^^^^oxy) - 6 - f (vi„ ylcarbonyl) amin J. 

(79) 4 -f(3-cyanophenyl)amino]-7-(3-/4-f^h« 

C -Pi^^r 11 a : ino) " 7 - * 3 -' 4 - 1 <•«•«»-*-»»- 
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(81) 4- [ (3-methylphenyl) amino] -7- (3-{4- [(ethoxycarbonyl) me- 
thyl] -piperazin-l-yl}propyloxy) -6- [ (vinylcarbonyl) amino] - 
guinazoline 

(82) 4- [ (3-trifluoromethylphenyl)aminoJ -7- (3- {4- [ (ethoxycar- 
bonyDmethyl] -piperazin-l-yl}propyloxy) -S- [ (vinylcarbonyl) - 
amino] -quinazoline 

(83) 4- [ (3-ethynylphenyl) amino] -7- (3- {4- [ (ethoxycarbonyl) me- 
thyl] -piperazin-l-yl}propyloxy) -6- [ (vinylcarbonyl) amino] - 
quinazoline 

(84) 4- [ (3-bromophenyl)amino] -3-cyano-7- (3- {4- [ (ethoxycarbo- 
nyDmethyl] -piperazin-l-yl}propyloxy) -6- [ (vinylcarbonyl) -ami- 
no] -quinoline 

(85) 4- [ (3-bromophenyl)amino] -3-cyano-7- (2-{4- [ (ethoxycarbon- 
yDmethyl] -piperazin-l-yl}ethoxy) -6- [ (vinylcarbonyl ) amino] - 
quinoline 

(86) 4- [ (3-bromophenyl)amino] -3-cyano-7- (3-{l- [ (ethoxycarbon- 
yDmethyl] -piperidin-4-yl}propyloxy) -6- [ (vinylcarbonyl ) amino] - 
quinoline 

(87) 4- [ (3-bromophenyl)aminoJ -3-cyano-7- (2-{i- [ (ethoxycarbo- 
nyDmethyl] -piperidin-4-yl}ethoxy) -6- [ (vinylcarbonyl) amino] - 
quinoline 

(88) 4- [ (3-bromophenyl)amino] -3-cyano-7- ( {l- ( (ethoxycarbonyl) - 
methyl] -piperidin-4-yl}methoxy) -6- [ (vinylcarbonyl) amino] - 
quinoline 

(89) 4- { (3-bromophenyl)amino] -3-cyano-7- (3-{N- [ (ethoxycarbo- 
nyl) methyl] -N-methylamino}propyloxy) -6- [ (vinylcarbonyl) amino] - 
quinoline 
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(90) 4-[(3-bromophenyl)amino]-3-cvano-7 (a Ik, r / . 
nyDmethyl] -N- m e t hyla mi „o}bu y loX 6 ]T T 

quinoline ^yioxy) -6- { (vxnylcarbonyl) amino] - 

(91) 4 -((3-bromophenyl)amino]-3-cyano-6-ru /m r , . 
bony!) methyl] -N-methylamino) -1-oxoTh I ' ^W*' 

(92) 4 -((3-bromophenyl)amino]-3-cvano-6 Ua /kt r, . 

nyl) methyl] ~N-tnethylamino}-i-oxo-2-buten 11)^" X ^ rcarbo " 
oxy-quinoline buten-l-yl) amino] -7-meth- 

(93) 4-r(3-bromophenyl) amino] -3-cyano-G Ua /,r r, 

nyl) methyl, -N-ethylami„ o} Jo^ZZJn I I (ethOXyCarbo " 
quinoline buten-l-yl) amino] -7-methoxy- 

(94) 4-[(3-bromophenyl)amino]- 3 -cyano-6-fU /m m k- r, 
carbonyl)methyl]amino}-l-oxo , u T "-(N.N-bis [ (ethoxy- 
quinoline ' oxo-2-buten-l-yl, amino] -7-methoxy- 

(95) 4-[(3-bromophenyl) amino) -3-cyano-6- r ^ ro , 
nyD-pyrrolidin-l-yD-Lo^' ' ^ * ! { *' f2 " (^hoxycarbo- 
quWine 2 -buten-l-yl} aniino) -7-methoxy- 

(96) 4- [ (3-bromophenyl)amino) -3-cyano-6- [ (4- f 4 - r ( ^ hn 
carbonyl, methyl] -piperidin-l-yll-Lxo 2 " r(ethOXy " 
7-methoxy-ouinol^. * * ^-^^-l-yi) amino] - 



(97) 4- f (3-bromophenyl)amino] -3-cyano- 6 - [ ( 4 -f N - r (diGthrt 
Phosphoryl) methyl] -N-methvlaminM V (diethoxy- 
7-methoxy- qu inoline ^^^^^ — ^buten-l-yl, amino, - 



(98) 4 -K3-bromophenyl)amino]-3-cyano-6 Ua /» r, 
oxy-quinoline "«<-yn j. yjj amino] -7-meth- 
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(99) 4 -f(3-bromophenyl)araino]-3-cyano-e-7r 5 // M r, . 

^ylJcnethyll-N-.ethyla.inoJ.eth^-l.liTn 
noJ-T-methoxy-quinoline ox °-2-propen-i- y i, ami . 

(100) 4-[(3-bromophenyl)amino]-3-cyano-6-ff4-( 3 t* n * 
carbonyl) methyl, -N-methylamino Jpropylamlno) l 4 i ' ^ 

(101) 4-t(3-bromophenyl)amino]-3.cyano-6-/ r 4 -(3 /» w „. r# u 
oxycarbonvl) methyl i 1 * {N,N-bxs [ (eth- 
iTll X r - amin °)P r opylamino) -l,4-dioxo-2-buten- 
1-yl] amino} -7-methoxy-quinoline 

(102) 4-[(3-bromophenyl)amino]-3-cyano-6 r U ro , \. 
bonyl).DvrroHH< n , , , cyano -6 -[ (4- {3- [2- (ethoxycar- 

ami™ v ^ dln - 1 - yllpr °Py lami no}-l,4-dloxo-2-buten- 1 .vl) 
ammoj -7-methoxy-quinoline 7 } 

(103) 4-[(3-bromophenyl)aminoJ-3-cyano- 6 -/ [4 - (3 , 4 r , „„ 
ca : bonyl) m e thy ^ 

t en-l-yl]amino}-7-n.ethoxy-qulnoline 

(104 ) 4 - [ ( 3 -bromophenyl ) amino] - 6 - { [4 - ( 2 -ov« ™ k -. • 

l-oxo-2-buten-l-vn„ m ,-« 1 °x°-morpholxn-4-yl) - 

nucen l-yllaminoJ-7-methoxy-quinazoline 

(105) 4- [ (3 -bromophenyl) amino] -7- [3- (2-oxo m ™v, -. • 

pyloxvl -fi- f/„4« 1 ^ ox °-n»orpholin-4-yl)pro- 
pyxoxy] S-UvxnylcarbonyDaminoJ-quinazoline 

(106) 4 -t(3-bromophenyl)amino]- 7 -[3-(2-oxo mo^ , 
Pyloxy]- 6 -f(i.oxo-2-bu tvn n ,, ox °-">orpholxn-4-yl) pro- 

ivj. oxo 2-butyn-l-yDaminoJ-quinazoline 

(107) 4 -((3-bromoph e nyl)amino]-7-t(4-methvl o ™ 
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(109) 4- f (3-chloro-4-fluorophenyl)amino] -6- [ (4- {N,N-bis [ («h- 
Propylmethoxy-quinazoline 

oh 0 L!"^T ch i°r 4 ~ £luorophen ^ 

^^"^hyll-N-methylamlnoJ-l-cxo-a-buten-l-y!,^^. 
7-cyclopropylmethoxy-quinazoline 

■L 1 ^, 4 " t(3 "^° r0 " 4 " flUOrOPhenyl,a,nin0) " 6 - " 4 " f2-(~thoxyc«- 

oZe b '"^ " l -" K> - »-•»*— »-nl—rt -7-=yclopro- 

pylmethoxy-quinazoline . 

(112) 4- C <3-=hloro-4-fluorophenyl)an.i„o] -6- ,(4- [2- (methoxycar- 
bo^l) -plperxdxn-x-yi, -l-oxo-2-but.n-2-yUa.rtno, - 7 - cyclo £ 0 _ 
pylmethoxy-quinazoline 

^! > 4 "^ 3 ;? hlOrO " 4 " flUOr0Phenyl)a ' ,,iDo1 " S - 1 (4 "( 4 - ' <«noxycar- 
bonyUmethy!, -Pipera S in-l-yl). 1 .oxo-2-buten-l-y 1) amino) -^=yc- 
lopropylmethoxy-quinazoline 

7-cyclopropylmethoxy-quinazoline 

^, 4 " " 3 : C f 0r °" 4 " flUOr ° Phenyl,a "' ino1 " 6 - " 4 - »- (methoxycar- 
^ l >-°rPho"n-«-yU-l-oxo-2-b„t.„- 1 -y 1) ^ I10) . 7 . cyelo ^ 0 . 

pylmethoxy-quinazoline P 

ny"! ~ "" Chl ° r0 - 4 :" U «^»-ino] -6-{ (4- (2-mecbcxycarbo- 
">yl-PiPera S in-l-y 1) - 1 . OTO . 2 . buCen . 1 

clopropylmechoxy-quinazoline 

lin 17 4 \~! l3 -° hl0r °- 4 - flu o«P'»™yl) amino] - 6 -( [4- (2-oxo-xorpho- 
£na,Llne" OXO " 2 " bUten - 1 - y11 ^-'-'-^^-thoxy- 
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(118) 4- [ (3-chloro-4-fluorophenyl, amino] -6-{ [4- (3-methyl-2-„ 
rcorpholin-4 -yl, -l-oxo-2-buten-l- yl ] amino) -7-cyclopropylmeth- 
oxy-quxnazoline 



oxo- 



U19) ^-(O-chloro^-fluorophe-yDa^noj.^it,.,^^,, ^ 

™orphoU n -4- y l) -l-o«,- 2 .bu C e»-l- yll amino) -,- cy clopropy 1 n,ech- 
oxy-qumazoline 

(120, 4-1 (3-chloro-4-f luorophenyljamino] -6-{ (4- <6, 6 -dimethyl- 
2-oxo-morpholxn-4-yl, -l-oxo-2-buten-l-yl] amino} -7-cyclopropyl- 
methoxy-quinazoline ^ PY 

(121) 4- J (3 -chloro-4-f luorophenyl) amino] - 6 -{ [4 - (2-ethoxy-mor- 

(122) 4- [ O-chloro-4-f luorophenyDamino) -6-{ t 4- (2, 6-diethoxy- 
morpholin-4-yl, -l-oxo-2-buten-l-yl, amino} -7-cyclopropylmeth 



oxy-quxnazoline 



(123) 4- [ (3-chloro-4-fluorophenyl, amino] -6- [ (4- [N- (2,2-dimeth- 
oxyethyl) -N- methyl amino] -l-oxo-2-buten-l-yl) amino] -7-cyclo- 
propylmethoxy-quinazol ine 

(124, 4 - [ (3-chloro-4-f luorophenyl, amino] - 6 - [ ( 4 - [N - (i, 3-dioxo- 
lan-2-ylmethyl, -N-methylamino) -l-oxo-2-buten-l-yl, amino] -7-cy- 
clopropylmethoxy-quinazoline 

(125, 4- t <3-chloro-4-f luorophenyl) amino) -6- [ (4- [N- (2-oxo-tetra- 
hydrofuran-3-yl, -N-methylamino] -l-oxo-2-buten-l-yl, amino] - 
7 - cyclopropylme t hoxy- quinazol ine 

(126, 4- [ (3-chloro-4-f luorophenyl, amino] -6- [ (4- [N- (2-oxo-tetra- 
hydrofuran-4-yl, -N-methylamino] -l-oxo-2-buten-l-yl, amino] - 
7-cyclopropylmethoxy-quinazoline 



WO 00/51991 PCT/EP0IMM496 

- 144 - 

(127) 4- [ O-chloro-4-f lubrophenyl) amino) -6- f , 4 . f N . , , eth „„ 
ten-l- yl) am.no) -'-cyolopropyX^o^.^^J 

clopropyltnethoxy-quinazoline 7 ^ " ? " Cy " 

(130) 4-t(3-chloro-4-fluorophenyl)amino]-6-[( 4 -{N N-bis r (Wh 

Pylmethoxy-quinazoliL 2 - but *-l-yl)a«»°> -7-cyolopro- 

^ropylmethoxy-^iaa^' butyn-i-y!,^,.,.^. 

-oU^c:^ 

v-cyoxop^L^^;:-^- 1 --; 2 -^---"--,- 

(134) *-t(3-ehloro-4.fi U orophenyl)amlno)- S -„4.(4-M 2 - bie 
aaunol-7-oyclopropylmechoxy-quinazoline 

(135) 4 -[«-ohloro-4-fl uorophenyl)ami 

carbonyl, TOthyl j. 2 . (mech oxycarbonyl) -eth ,11 "methoxy- 
l-oxo-2-h,.i-»„ , ■., . , ' ""■ ooa Y'-> e tnyl)-piperazin-l-yl) - 
buten- X-yl)a«ino}-7.cyclopropyl Mth<MC y- q . lnaM uIe 
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J136) 4-((3-chloro-4-fluorophenyl, amino] . 6 . {r4 _ ( 3 N N bi 

("7) 4 -I(3-chloro-4.fluorophenyl)amino]- 6 .{ [4 -(3-/N ' I t m ,v, 
carbonyl, me thyl] -N-methylamino}p r0 pylamino) " t (n»ethoxy- 
^amino)- 7 -cyclop r opy^ 



1 tablet core contains: 
active substance 

calcium phosphate 75 "° m9 

corn starch 93 *° ms 

polyvinylpyrrolidone 35 ' 5 m9 

hydroxypropylmethylcellulose 15*0 

magnesium stearate * m9 

■ 3 ■ mg 



230.0 mg 



PTYa P a raMnn 



the ap^uIefZi!^' ^^"^-"^cellulose and 
in diameter are p^uteo ' M9neSiUm Stea " te - B1 **= « - 
« -en rubbed ^ra^r^nT:" 9 ^ "* ^ 
"sing a 8uiCabl e ^chine end mixed wUh 2 '"" 
nesium scearete. This granule" Tie ! " °* ma9 " 

-king machine to t^J^^^HT^ " " tabl "- 
weight of core, 2,0 mg ^ 



* mm, convex 



™«LTeti:tuuT:/nt ced are coated with * 

"niehea fil^coe ed taore::™^"^" 11 " 1086 - Th ' 
Weiahr .^lets are polished with beeswax. 

Wexght ot coated tablet: 245 mg. 
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^t ^ t aiuir] q lnft ma _ of acUy£ nfhir 

Composition: 

1 tablet .contains: 

active substance 10n n 

. 100.0 mg 

lactose 

corn starch 
polyvinylpyrrol idone 
magnesium stearate 



80.0 mg 
34.0 mg 
4 .0 mg 
2,0 mg 
220.0 mg 



Mfffhori of Ei^paiatlo r u. 

pyrrolidone. After the LiL SOlUC1 ° n ° f 

(2.0 _ mesh si" «d arlao !°- , °" ltio " tas "~ ™ed 

screened again Us™ „I H " " raCk - Cype «« « it is 

The finia^iituraT 8120 "* the 1UbrlcanC ls 

ilea ma«ure is compressed to form tablets 

Weight of tablet: 220 mg ■"«:•. 

Diameter: in mm w 

and notched on one side ' " °" "«* Sid - 

Composition: 
1 tablet contains: 
active substance 

150.0 mo 

powdered lactose 

89.0 mq 

com starch 

™n , 40.0 mg 

colloidal silica 10 o 

Polyvinylpyrrolidone * 

. j-u.u mg 

magnesium stearate 

1*0 mg . 
300.0 mg 
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Prpparafinn- 

The active substance mixed with lactose, corn starch and silica 
is moistened with a 20% aqueous polyvinylpyrrolidone solution 
and passed through a screen with a mesh size of 1.5 mm. The 
granules, dried at 45°C, are passed through the same screen 
again and mixed with the specified amount of magnesium stea- 
rate. Tablets are pressed from the mixture. 

Weight of tablet: 300 mg 

die: io mm, flat 

Example 97 

Hard qelaHnp capsules nonfflinina iso ma of *nri™ substance 



1 capsule contains: 
active substance 
corn starch (dried 
lactose (powdered) 
magnesium stearate 



approx. 
approx. 

approx. 



150.0 mg 
180.0 mg 
87.0 mg 
— 3.0 mg 
420.0 mg 



The active substance is mixed with the excipients, passed 
through a screen with a mesh size of 0.75 mm and homogeneously 
mixed using a suitable apparatus. The finished mixture is 
packed into size 1 hard gelatine capsules. 

Capsule filling: approx. 320 mg 

Capsule shell: size 1 hard gelatine capsule. 



Example ?\ 



Suppasiroripfs ronfainina i so m g ^ g r M V# » fi nhoh^ rP 



1 suppository contains: 
active substance 
polyethyleneglycol 1500 



150.0 mg 
550.0 mg 
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polyethyleneglycol 6000 ACn n 

4bo.o mg 

polyoxyethylene sorbitan monostearate 84n n m 

2,000.0 mg 

Mter the suppository has been Mlt ed the active substance 

to h °"^ e " e ° Usly di «-i»»ted therein ana the -elt is poured in . 
to chxlled moulds. 

Suspension roni-ninina so mr, o f acti3 C & Bllh ata n) , 



100 ml of suspension contain: 
active substance 

carboxymethylcellulose-Na-salt 
methyl p-hydroxybenzoate 
propyl p-hydroxybenzoate 
glucose 
glycerol 



1.00 g 
0.10 g 
0.05 g 
0.01 g 
10.00 g 



5.00 q 

70% sorbitol solution nn _ 

flavouring 

dist. water ad 



20.00 g 
0.30 g 
100 ml 



The dastxlled water is heated to 7 0 o C . The methyl and propyl 
p-hydroxybenzoates together with the glycerol and sodium salt 
of carboxymethylcellulose are dissolved therein with stirring. 
The solution xs cooled to ambient temperature and the active 
substance is added and homogeneously dispersed therein with 
stxrrxng. After the sugar, the sorbitol solution and the fla- 
vouring have been added and dissolved, the suspension is eva- 
cuated wxth stirring to eliminate air. 

5 ml of suspension contain 50 mg of active substance. 
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Example 



Ampoule* rnnrainlnn io ma active substan ce 

Composition: 

active substance 

0.01 N hydrochloric acid q.s. 

double-distilled water ^ 

ad 2.0 ml 

EreparaULcgL: 

TiTtn sub : tance is dissoived in the necessa ^ — of 

0.01 n HC1, made isotonic with common salt, filtered sterile 
and transferred into 2 ml ampoules. 

Composition: 

active substance 
0.01 N hydrochloric acid q.s. 

double-distilled water ^ 

ad 10.0 ml 

Prpparafi nn ^ 

TlTtl SUbStanCe " Solved in the necessary amount of 
0.01 N HCl. made isotonic with common salt, filtered sterile 
and transferred into 10 ml ampoules. 



50.0 mg 



^ules., for powder inhalaLlan containin g 1 n » of activ e 



1 capsule contains: 



active substance 



5.0 mg 
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lactose for inhalation 



-15.0 mg 



20.0 mg 

Preparation: 

The active substance is mixed with lactose for inhalation. The 
mixture xs packed into capsules in a capsule -making machine 
(weight of the empty capsule approx. 50 mg) . 

weight of capsule: 70.0 mg 
size of capsule = 3 

ExampTp ?R 

SoluHon for inhalation for handmaid oebuli ^ ,„;„, 

2.5 ma ar?Mw P11 fr nt - n n rr 

1 spray contains: 

active substance _ _ 

2,500 mg 

fcenzalkonium chloride „ ^ 

-.»t t_ ^ 0.001 mg 

IN hydrochloric acid q.s. 

ethanol/water (50/50) aH - c nnn 

ad 15.000 mg 

Preparation: 

The active substance and benzalkonium chloride are dissolved 
xn ethanol/water (50/50) . The p H of the solution is adjusted 
wxth IN hydrochloric acid. The resulting solution is filtered 
and transferred into suitable containers for use in hand-held 
nebulxsers (cartridges) . 

Contents of the container.- 4.5 q 
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1. Bicyclic heterocycles of general formula 




wherein 

Ra denotes a hydrogen atom or a C^-alkyl group, 

denotes a phenyl, benzyl or 1-phenylethyl group wherein the 
phenyl nucleus is substituted in each case by the groups R, to 
R,, whilst 

R t and R 2 , which may be identical or different, in each 
case denote a hydrogen, fluorine, chlorine, bromine or 
iodine atom, 

a C^-alkyl, hydroxy, C^-alkoxy, C^-cycloalkyl , 
C,_,-cycloalkoxy, C 2 . s -alkenyl or C 3 . s -alkynyl group. 

an aryl, aryloxy, arylmethyl or arylmethoxy group, 

a C^-alkenyloxy or C^-alkynyloxy group, wherein the 
unsaturated moiety may not be linked to the oxygen atom, 

a C^-alkylsulphenyl, C^-alkylsulphinyl, C^-alkyl- 
sulphonyl, C^-alkylsulphonyloxy, trif luoromethylsulphenyl , 
trifluoromethylsulphinyl or trif luoromethylsulphenyl group, 
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a t l Chyl " methOXy * 1 io 3 fluorine 

methyl or etho*y group subscltuted by , to 5 

S a t^L 0 L" ler0 9r ° UP " ^ ^ °P"°-U y sub- 

suost ltu ^ ° r tW ° C ' -- alkyl «"»*•. herein the 
substrtuents ray be identical or different, or 

aUTT 1 ? 1 " 1 " ^ « bOUnd to carbon 
atoms, denote a -CH-CH-CH-CH. -CH.CH-HH or -CH-H-KH group 

*, denotes a hydrogen, fluorine, chiorine or br^ne atom, 
a C^-alkyl. trifluoromethyl or C,..-alkoxy group, 
and s,, „ hich may be identical or different in .„,.., 

group, Pyrrolidine, piperidmo or morpholino 

^;,r M substituted by a cyano group or a 

-^7^1^" — p — - 

B denotes a carbonyl or sulphonyl group. 

^ a trifluoromethyl group, 7 " t "° ^ ™ « 
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an ethynylene group or 



a 1.3-butadien-l,4-ylene group optionally substituted by 1 to 
4 methyl groups or by a trifluoromethyl group, 

D denotes an alkylene, -CO-alkylene or -S0 2 -alkylene group 
wherein the alkylene moiety in each case contains 1 to 8 car- 
bon atoms and additionally 1 to 4 hydrogen atoms in the alky- 
lene moiety may be replaced by fluorine atoms, while the lin- 
king of the -CO-alkylene and -SO a -alkylene group to the 
adjacent group C in each case «nust take place via the carbonyl 
or sulphonyl group, 

a -CO-O-alkylene, -CO-NR, -alkylene or -SO^-alkylene group 
wherein the alkylene moiety in each case contains l to 8 car- 
bon atoms, whilst the linking to the adjacent group C in each 
case must take place via the carbonyl or sulphonyl group, 
wherein 

R« denotes a hydrogen atom or a C^-alkyl group, 

or, if D is bound to a carbon atom of the group E. it may also 
denote a bond, 

or, if D is bound to a nitrogen atom of the group E, it may 
also denote a carbonyl or sulphonyl group. 

E denotes an R 4 0-CO-alkylene-NR s , (R.O-PO-OR,) -alkylene-NR s or 
(R ! 0-PO-R,)-alkylene-NR 5 -group wherein in each case the alkylene 
moiety, which is straight -chained and contains l to 6 carbon 
atoms, may additionally be substituted by one or two C. ,-alkyl 
groups or by an R s O-CO or R.O-CO-c^-alkyl group, wherein 

R 5 denotes a hydrogen atom, 

a C^-alkyl group, which may be substituted by an R«0-CO 
(R 7 0-PO-OR 8 ) or (R^-PO-R,) group. 
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an ethyl or propyl group optionally substituted by one or 
two methyl or ethyl groups, which may be terminally substi- 
tuted in each case by a C^-alkylcarbonylsulphenyl, 
C,. 7 -cycloalkylcarbonylsulphenyl, C^-cycloalkyl-C^-alkyl- 
carbonylsulphenyl, arylcarbonylsulphenyl or aryl-C^-al- 
kylcarbonylsulphenyl group, 

an ethyl or propyl group optionally substituted by one or 
two methyl or ethyl groups which is terminally substituted 
in each case by a C^-alkylcarbonyloxy, C 3 _ 7 -cycloalkyl- 
carbonyloxy, C^-cycloalkyl-C^-alkylcarbonyloxy, aryl- 
carbonyloxy or aryl-C^-alkylcarbonyloxy group, 

an ethyl or propyl group optionally substituted by one or 
two methyl or ethyl groups, each of which may be terminally 
substituted by a hydroxy, C^-alkoxy, amino, C^-alkylamino 
or di- (C^-alkyl) -amino group or by a 4- to 7-membered al- 
kyleneimino group, whilst in the abovementioned 6- to 
7-membered alkyleneimino groups a methylene group in the 4 
position may be replaced by an oxygen or sulphur atom, by a 
sulphinyl, sulphonyl, imino or N- (C w -alkyl) -imino group, 

a C,. 7 -cycloalkyl or C^-cycloalkyl-C^-alkyl group, 

R«, R, and R,, which may be identical or different, in each 
case denote a hydrogen atom, 

a C^e-alkyl group, which may be substituted by a hydroxy, 
C^-alkoxy, amino, C^-alkylamino or di- (C^-alkyl) -amino 
group or by a 4- to 7-membered alkyleneimino group, whilst 
in the abovementioned 6- to 7-membered alkyleneimino groups 
in each case a methylene group in the 4 position may be re- 
placed by an oxygen or sulphur atom or by a sulphinyl, sul- 
phonyl, imino or N- (C^-alkyl) -imino group, 
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a C -cycloalkyi group cpttonaUy substituted by 1 or 2 
methyl groups , 1 

a C -aUenyl or C.-alkynyl group> wheretn 
«o«ty may sot be linked to the oxygen atom. 

? R < r- CyCl0alkyl - C "-" alky1 ' aryl " aryl-C.-alkyl or ^CO-O- 
(R„CR t ) -group, whilst ^ 

denT \f* '" ay ^ identiCal ° r ""erent, eaoh 
denote a hydrogen aton, or a c.-alkyl group and 

C ^ZTolrl C '-" alky1 ' C,..-alko*y or 

c s-7-cycloalkoxy group, 

end R> denotes , c w -alkyl. aryl or aryl-c,..-alkyl group. 

tuted'b 7 -" ie '° bei * d alkyle„ei„ino group which may be subeti- 

P wnerexn R, to R, are as hereinbefore defined, 

R .oco: Cl ..- alky rrroup" > :^i„Tr or * y an R ' oro - 9roup ^ a - 

a up wnerem R s ls as hereinbefore defined, 

t\eT P r :: l i :L or b ho :: pipera2in ° 9roup ^ * * 

carbon « k ^ 8 ™ MP *" Md additionally at a cyclic 
carbon atc« by an R.O-CO. (R ,o-PO- R>) . 

defined and < y ^ Uheraln «■ t0 * «» « hereinberore 

c" ! hydr ° 9e " - C,..-al,cyl. formyl. 

C I ..-alkylcarbonyl or C 1 ..-alkylsulphonyl group. 
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a piperazino or homopiperazino rr™,.„ u • ^ . 

.k,., . . Piperazino group which is substituted in 

the 4 position by the aroun R ^ . Cefl ln 

= - w P ^° 3nd add itionally at cyclic car 

bon atoms by two R«0-CO or RO-m r , cyclic car- 

nr> . K « u c °-C»-.o-alkyl groups or bv an p n 

CO-group and an R,0-co-r y an ««0- 

hereinbefore. de«ned " 9r °" P Wheiein "■ - «» « e - 

en case in the < position by an R.O-CO-C, , -alley! 
^-alkyl group wherein „ Co R> „ e „ ^ 

a Piperazino or homopiperazino group which is substituted in 
the 4 position by an R.0-C0-C v . substituted in 

"W-PO-o,,, -C.-aW^ Tr^-CrTc bl a S i ;^°- C0) - c -.-^. 
tionan„ , • ' "Cj-.-alfcyl group and addi- 

tionally at cycUc carbon ato„s by one or two R.O-CO or R O-CO- 
C.-.-alkyl groups or by an R.O-co-group and an R.O-CO-C afJT 
group wherein R, to R, are as hereinbefore defined " ^ 

a morpholino or homo^orpholino group which is substituted in 

C alWi b ^•°' C °- ,R ' 0 ■ P0 • 0R • , • ^.W-eT 
5°- 1 C0, - C --^ 1 - <H.O- P o-OR.,.c,..-al k yl or 
v 7U k,; -C,. 4 -alkyl group wherein r b 

defined, wnerem R s to R, are as hereinbefore 

i^z^rV^Tr 9w^p which is b - 

an R.O-C0-C alLr / 0r by «*>-«-«««» and 

.o CO Cl ..-alfcyi group wheretn R< ls ^ hereinbe£ore defined 

IZTtTr PiP6ridinyl ~ "exahydroazepinyl 3 rou P substi- 

each case a! T "* substituted in 

each c a carbon atom by an R.0-CO. (R,o-PO-OR.) . (oo-*,. 

R,. R.O-00-C, alKyl. bis- (R .o-CO,-C 1 ..-al )t yl. (R^Ior^! 

hereinbefore defined " ^ """"^ » *» *» as 



WO 00/51991 PCT/EP00/01496 

- 157 - 

tut£ r0li ? k lnyX ' PiPeridinyl ° r hexahydroazepinyl group substi- 

tlonl 1 T ^ 9rOUP «- th * •»«—»- 

Uoned «. to 7-m.mbered rlngs ln ea=h case 

substituted at carbon atoms by two R.0-CO or R.O-CO-C, .-aljl 
9roups or by an R,o-CO-group and an R,0-CX>-c > ..-al ) cy 1 group 
wherein R, and R,. are as hereinbefore defined. 

tnt^ r0lid ; nyl ' Piperidinyl « hexahydroazepinyl group substi- 
C :" POSitim ^ R .°-°>-=-.-^. bis-<*!o-CO>- 

wherein^ t , 0 R ' 0 R - PO ' OR ' , t- , " alkyl ° r .roup 
wherein R« to R, are as hereinbefore defined, 

stWed idi Tj' PlPeridinyl ° r hexahydroazepinyl group sub- 
C al i",, 1 P ° Siti0n ^ a " R '°-«>-=>-.-^W. bis-, R ,o-co,- 
wtii^H < R ' 0 - K> - 0R - ) - C .-.-* 1 '^ or (^O-PO-R,, -c-aikyl group, 
while the abovementioned 5- to 7-membered rings are in eaTh 
case additionally substituted at carbon atom, by one or two 

tl-To 7 ^■ C ' -- alkyl »~~ « * ~ "-O-CO-Sroup and an 
^ 9r ° UP WhSrein *• t0 "» are « hereinbefore 



a 2-oxo-morpholino group which may be substituted by i to 4 
C,.,-alltyl groups, 

a 2-oxo-thiomorpholino group which ttay be substituted by 1 to 
4 0,.,-alkyl groups, 3 

r^Tt^T ° r K Chi °^ telin ° ^oup which is substituted in 
the 2 position by a C,.,-alkoxy group, 

the7»dT 0rChi0m0r P holi "° ""eh is substituted in 

the 2 and 6 position in each case by a C,..-alkoxy group. 

strrioht^""^"^ " terein C -- alkyl m °"^- » h ich *• 

two ~t„7 addiCio - 1 ^ ^ substituted by one or 

two methyl groups, is in each case terminally substituted by a 
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di- (C^-alkoxy) -methyl or tri- (C^-alkoxy) -methyl group,, while 
Rs is as hereinbefore defined, 

a C^-alkyl-NRs group wherein the C^-alkyl moiety, which is 
straight -chained and may additionally be substituted by one or 
two methyl groups, is in each case terminally substituted by a 
l,3-dioxolan-2-yl or l,3-dioxan-2-yl group optionally 
substituted by one or two methyl groups, while R s is as he- 
reinbefore defined, 

an R^NRs group wherein R, is as hereinbefore defined and 

R 1X denotes a 2-oxo-tetrahydrofuran-3-yl, 2-oxo-tetrahy- 
drofuran-4-yl, 2-oxo-tetrahydropyran-3-yl, 2-oxo-tetrahy- 
dropyran-4-yl, 2-oxo-tetrahydropyran-S-yl, 2 -oxo-tetrahy- 
drothiophen-3-yl, 2-oxo-tetrahydrothiophen-4-yl, 2-oxo- 
tetrahydrothiopyran-3-yl, 2-oxo-tetrahydrothiopyran-4-yl or 
2-oxo-tetrahydrothiopyran-5-yl group optionally substituted 
by one or two methyl groups, 

an amino group or an amino group optionally substituted by 1 
or 2 C^-alkyl groups wherein the alkyl groups may be identical 
or different and each alkyl moiety may be substituted from 
position 2 onward by a hydroxy, C^-alkoxy, amino, C^-al- 
kylamino or di- (C x . 4 -alkyl) -amino group or by a 4- to 7-membered 
alkyleneimino group, whilst in the abovementioned 6- to 7-mem- 
bered alkyleneimino groups in each case a methylene group in 
the 4 position may be replaced by an oxygen or sulphur atom, 
or by a sulphinyl, sulphonyl, imino or N- (C,_ 4 - alkyl) -imino 
group, 

a 4- to 7-membered alkyleneimino group optionally substituted 
by 1 to 4 methyl groups, 

a 6- to 7-membered alkyleneimino group optionally substituted 
by 1 or 2 methyl groups wherein in each case a methylene group 
in the 4 position is replaced by an oxygen or sulphur atom, by 



WO 00/51991 



PCT/EP00/01496 



- 159 - 



an imino group substituted by the oronr, d u 
sulphonyl group, whilst R Z J™* by a ^Wnyl or 
a oup, wni±st R te is as hereinbefore defined, 

an^ida^yl gro up op tioM Uy substitut ea „y * to 3 methyl 

as hereinbefore defined, rein R " 18 

«D t0a e ther wlth e ae„o t es a hydro9en , £luori „ e „ 

ae^ alkyl 9r ° UP ° Pti0naUy ^ 1 to 5 «„ orine 

a C,. t -cycloalkyl group, 

r -aT^rtTT' C '-- alk ^« to nyl. arylcarbonyl , carboxy 
fined/ e ° ■ ad to R » a " as hereinbefore de- 

an aminocarbonyl, C^-alkylaminocarbonyl or di- (c -alkvl) 
ammocarbonyl group or *" 4 alk >' 1) - 

a carbonyl group, which is substituted bv a a - 
alkyleneimino group, whilst in h 7 ! 7-membered 
bered alkyleneLno\™ ps in eacn J*™^ 6 " to 

the 4 position may b! repLL by an " ^ ^ 
by an imi™ replaced by an oxygen or sulphur atom, 

ny an imino group substituted by the oro.m d ^ , 

or sulphonyl group, while R i7*Tl * * SUlphiByl 

P ' niie R " 13 as hereinbefore defined, 

F denotes a C^-alkylene gr 

whil<*h n, a ou i °- c i- t -alkylene group, 

wnilst the alkylene moiety is linked to „ 

J "" ucea to the group G, or an 
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oxygen atom, whilst the latter may not be linked to a nitrogen 
atom of the group G, and 

G denotes an R^-OO-alkylene-NR,, (R^-PO-OR,, -alkylene-NR, or 
(^O-PO^J-alkylene-N^-group wherein in each case the alkylene 
moxety, which is straight-chained and contains 1 to 6 carbon 
atoms, may additionally be substituted by one or two C t ,-alkyl 
groups or by an R.O-CO or RgO-CO-^.j-alkyl group, wherein R s to 
R 9 are as hereinbefore defined, 

a 4- to 7-membered alkyleneimino group which is substituted by 
an R.O-co, (R 7 0-P0-0R e ) , (R 7 0-PO-R,) , R.O-CO-C^-alkyl, 
b.s-^o.CO-C^-alkyl, (R,0-PO-OR 8 ) -C^-alkyl or (R,0-PO-R s ,- 
C^-alkyl group wherein R s to R, are as hereinbefore defined, 

a 4- to 7-membered alkyleneimino group which is substituted by 
two R^-CO or R.O-CO-C^-alkyl groups or by an R.O-CO-group and 
an R.O-CO-C^-alkyl group wherein R, is as hereinbefore defined, 

a piperazino or homopiperazino group which is substituted in 
the 4 position by the group R 10 and is additionally substituted 

,? 14 ^ ' ^"^-^-^-alkyl, <R 7 0-PO-OR 8 >-C 14 -alkyl 
or (R,0-PO-R 9 ,- Cl . 4 -alkyl group wherein R 6 t o R 10 are as 
hereinbefore defined, 

a Piperazino or homopiperazino group which is substituted in 
the 4 position by the group R l0 and is additionally substituted 
at cyclic carbon atoms by two R t o-co or R s O-CO-c 1 .,-alkyl groups 
or by an R.O-co-group and an R s O-CO- Cl . 4 -alkyl group wherein R, 
and R 10 are as hereinbefore defined, 

a piperazino or homopiperazino group which is substituted in 
each case in the 4 position by an R^-CO-C, 4 -alkyl 
bis-(R^O-CX),-c x . 4 -alkyl, (R 7 o-PO-OR 8 , -C^-alkyl or (R 7 0-PO-R 9 , - 
C^-alkyl group wherein R, to R, are as hereinbefore defined, 
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a piperazino or homopiperazino «-r*-™.~ u • u • 

. . y Perazmo group which is substituted in 

the 4 position by an ^O-CO-C^-alkyl, bis- <R <0 -CO) -C -alky! 
(R.O-PO-OR,) -C^-alkyl or (R.O-PO R ) r i 
arJHSf-^ \_ . P °-R 9 ) -C^-alkyl group and is 

additionally substituted at cyclic carbon aton,s by one or two 

Z ^ a" ^™~ C "~ alkyl " ~ * - H.O-CO-group and an 
def H 9r ° UP Wh6rein t0 *> 3re 38 hereinbefore 



amorpholino or homomorpholino group which is substituted in 
each case by an Rt O-CO, <R,0-PO-OR.> . (R^O-PO-R,, , R.o-00- 

deTinTd ' W 9X0115 Wh6rein «• t0 *' are aS ^reinbefore 

Lr^cn 110 " h0n, ° m0rph0li - ^ich is substituted by 

an R.0 C0-C,. 4 -alkyl group wherein R, is as hereinbefore defined, 

tu^T^ 1 ' P±Peridinyl ° r nexahydroazepinyl group substi- 
tuted 5 T \ P0S ' ti0n ^ ^ ^ While the ^e„- 
s~ ^ T 7 ' membered a « in •«* - S e additionally 
substituted at a carbon ato m by an R,o-CO, (R^-PO-OR,, , ( e£- 

C^-alkyl or (R^O-PO-R,) -C,. 4 -alkyl group wherein R 6 to R 10 are as 
hereinbefore defined, 10 

tutTIn^' PiPeridinyl ° r *— Hf*.—^ group substi- 

ti™ H < POS " 1 ° n ^ 9TOUP R - " hilst c >« abovemen- 

tioned s- to ,- mem bered rings are in each case additionally 
substituted at carbon atons by two R.O-CO or R.O-CO-C, ,-alkyl 
groups or by an R,o-co- g roup and an R.O-CO-c,..-al,cyl group 
wherein R, and R,. are as hereinbefore defined. 

a pyrrolidinyl. piperidinyl or hexahydroazepinyl group sub- 

1 POSi "° n ^ bis-«R.O-CO,- 
wh';"rei/R "*-°^ , -^-' 1 *>* « «*-?P-«J -C.-al.cyl group 
wherein R, to R, are as hereinbefore defined. 
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case additional^ substituted at It" ^ "* *" •** 

>V>-CO or R.O-CO-C -alWl ' ° n aCO,,,S ^ ° ne ° r <=«o 

lM a - LK y 1 groups or by an R n rr> „ 
R 6 0-C0-C t . 4 -alkyl group wherein p , 7 Rs0 " C0 -9 rou P and an 
defined, *< t0 *• are as hereinbefore 

a 2-oxo-morpholino group which may be substitute K , 
methyl groups, substituted by 1 or 2 

• 2-oxo-morpholinyl group which i s substituted in t-h . 

txon by a hydrogen atom, by a C -alkvl *Tt P ° Si_ 

to R, are as hereinbefore defined and I 7, T ^ *< 
—J* groups are each ^ ^^T^^- 

a ^..-alkyl-HR^gro wherein the c ..iw • 

straight-chained and „ay additional^ be r?*' " hiCh " 
two methyl groups is / „ 0 " 10nall y be substituted by one or 

»»erei„ „ is as i^* 01 *' "™ 

a Cw-alkyl-NR, group wherein the c -n, •. 

straight-chained and may addittnaUv be T^' * 
two methyl groups is Z aa " lon ally be substituted by one or 

Y* or l,3-dioxan-2-yl group optionally 
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substitute by one or two methyl groups, wherein *, is as 
hereinbefore defined, 

a W group wherein K, is as hereinbefore defined and *. de- 
notes a 2-oxo-tetrahydrofuran-3-yl. 2 -oxo-tetrahydrofuran- 
4-yl. 3-oxo-tetrahydropyran-3- yl , 2-oxo-tetrahydropyran-4-yl 

1 on : h T° Pyran - 5 - yl ^ ° Ptl ™ n y ~ t uted oy 
one or two methyl groups 



an ammo group or an amino group optionally substituted by 3 

or differ f T"" Wherel " ^ alkyl 9r ° U ^ -V b <= "»tical 

lio ^ alkyl "° iety My *• substituted, from po- 

sition 2 onward by a hvdroxv <- .11. . 

or di-(c a . nydroxy - Cw-alkoxy. amino, C,..-alkylamino 

(C "<- alk >' 1 >- a ^''° 9-up or by a 4- to 7-membered alky- 
lenermrno group, wherein in the abovementioned e- to 7-mem- 
bered alkyleneimino groups in each case a methylene group in 
the 4 pos.t.on may be replaced by an oxygen or sulphur atom 
by a sulphinyl. sulphonyl, imino or ». .c.-aUyl, -Lno group. 

by 4 ; :: iz^rj^r^ 9roup ° pcionaiiy 

an" Zl r^V* * - ^ ' "oTby 

" :i n L„r p subsci r ced * ^ «... - * a euip„i„ yl y 

sulphonyl group, wherein R,„ ls as hereinbefore defined. 
« imidazolyl group optionally substituted by 3 to 3 methyl 

LtZt^ ! roup " herein a mechylene «™» is >y 

an oxygen or sulphur atom, by an imino group substituted by 

is as r he U rei„; T * ' ~ «""•• «- 

as hereinbefore defined, or 

' and G together denote a hydrogen. f lu0 rine or chlorine atom. 
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a C^-alkoxy group optionally substituted from position 2 
onwards by a hydroxy or C^-alkoxy group, 

a C w -alkoxy group which is substituted by an R^-CO, (R,0-PO- 
OR a ) or (R,0-PO-R 9 ) -group, while R s to R 9 are as hereinbefore 
defined, 

a C 3 . 7 -cycloalkoxy or C,. ? -cycloalkyl-C l . 4 -alkoxy group, an amino 
group optionally substituted by 1 or 2 C w -alkyl groups, 

a 5- to 7-membered alkyleneimino group, wherein in the above- 
mentioned 6- to 7-membered alkyleneimino groups in each case a 
methylene group in the 4 position may' be replaced by an oxygen 
or sulphur atom, by an imino group substituted by the group 
Rxo, or by a sulphinyl or sulphonyl group, while R x0 is as he- 
reinbefore defined, 

with the proviso that at least one of the groups E, G or F 
together with G contains an R s O-CO, (R,0-PO-OR a ) or (R T 0-PO-R,) - 
group or 

D together with E contains an R,CO-0- (R„CR e ) -0-CO, (R 7 0-P0-0R 8 ) 
or (R,0-PO-R 9 ) -group or 

E or G contains an optionally substituted 2-oxo-morpholinyl 
group, 

a morpholino or thiomorpholino group substituted in the 2 po- 
sition or in the 2 and 6 position by a C^-alkoxy group, 

a di-(c 1 . 4 -alkoxy) -methyl or tri- (C^-alkoxy) -methyl group or 

an optionally substituted 1, 3-dioxolan-2-yl, 1, 3-dioxan-2-yl, 
2-oxo-tetrahydrofuran-3-yl, 2-oxo-tetrahydrofuran-4-yl, 2-oxo- 
tetrahydropyran-3-yl, 2-oxo-tetrahydropyran-4 -yl or 2-oxo- 
tetrahydropyran-5-yl-group or 
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Econtaxns an optionally substituted 2-oxo-thiomorpholino 
group o opcionally subetltuted 2 . oxo . teerah iQ 

phe„-3- yl . 2-cco.tetrahydrothiophen-4.yl, 2-oxo-tetrahy- 
drothiopyran-3-yl. 2-oxo.tetrahydrothiopyran.4-yl or 
2-oxo-tetrahydrothiopyran-s-yl-group, 

whilst by the aryl moieties mentioned in the definitions of 

the abovemsntroned groups is meant a phenyl group which ^ ln 

each case be monosubstituted bv R m™„ . 

k„ d °* R "' m °no, di or tri substituted 

stitute" Z7 S " CUted " y R " - ^"ionally — « dis^ 
different Ld"' " hereln -V «- "entical or 

nylT C al, c a , Cyan0 ' ° arbOXy ' C '-<- al *°*™n yl . aminocarbo- 
C aiwi ^ T" di -' C .--^»-a»inocarhonyl. 
C^-alkylsulphenyl. C. < -alkylsulphinyl, C 1 ..-aUcylsulphonyi 
hydroxy, C M -al k ylsulpho„yloxy. trifluoromethyloxy. nitl 

^-alxylamino. di-.c.-alxyl,. amino. L-lxyl 
carbonylamxno. H- (C^-alkyl) -C,..-alxylcarbonyiamino 

ami! ^ nylamin0 ' "-^--^W -C,..-slkyleulphonyl- 

amxno . ammosulphonyl. C^-alxylaminosulphonyl or di- 

^ubs C icurdT s T onyi sroup or a carb ° nyi •»*.• »hi=h 

wherein i ► " ^ " 7 "" e '" b « ed alxyleneimino group. 
~ in each «" <° — alxyXeneLno 

be replaced b 3 meChylene ^ in Che 4 -r 

be replaced by an oxygen or sulphur atom, by a sulphinyl 

sulphonyl. iminoorH-,c,..-alxyl ) . lmino . gro y p> a J " Vl ' 

c'^Zr* £ f 1 , U ° rine ' CMOrine ' br °™ ine ° r i0d4 "« ° 
alkyl. trrfluoromethyl or C,..-alkoxy group or 

together denote a C^-alkylene. methylenedioxy or 
1.3-butadien-1.4-ylene group. 
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and moreover by the heteroaryl groups mentioned in the defini- 
tions of the abovementioned groups is meant a 5-metnbered hete- 
roaromatic group which contains an imino group, an oxygen or 
sulphur atom or an imino group, an oxygen or sulphur atom and 
one or two nitrogen atoms, or 

a 6-membered heteroaromatic group, which contains one, two or 
three nitrogen atoms, 

whilst the abovementioned 5-membered heteroaromatic groups may 
be substxtuted in each case by ! or 2 methyl or ethyl groups 
and the abovementioned 6-membered heteroaromatic groups may be 
substituted in each case by x or 2 methyl or ethyl groups I 
by a fluorine, chlorine, bromine or iodine atom, or by a tri- 
fluoromethyl, hydroxy, methoxy or ethoxy group, 

the tautomers, the stereoisomers and the salts thereof. 

2 Bicyclic heterocycles of general formula I according to 
claim 1, wherein 

R. denotes a hydrogen atom, 

l^T'V Pheny1 ' bMZyl ° r l -'*»V 1 «*yl Sroup wherein the 
Phenyl nudeus is substituted in each case by the groups R. to 

R and R,, which may be identical or different, each denote 
a hydrogen, fluorine, chlorine, bromine or iodine atom, 

a methyl, ethyl, hydroxy, methoxy, ethoxy, amino, cyano, 
vinyl or ethynyl group, 

an aryl, aryloxy, arylmethyl or arylmethoxy group, 

a methyl or methoxy group substituted by l to 3 fluorine 
atoms or 
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*, together with R,. if they are boun<J tQ 

atoms, denote a -CH=CH-CH=CH, -OUCH-NH or -CH-N-nh group 

R, denotes a hydrogen, fluorine, chlorine or bromine atom, 
Rc and R, in each case denote a hydrogen atom. 

:oi: thine 9 ~* substituted ty * «*« °™> ~ • 

itsrs^r imin ° -** optionauy subetltuted by a ™ ~ 

B denotes a carbonyl group, 

C denotes a l.l- or 1.2-vt„yle„e group which is substituted in 
each case by one or two „ethyl groups or »ay be substituted by 
a trifluoromethyl group, 

an ethynylene group or 

a l,3-butadien-1.4-ylene group optionally substituted by a 
methyl or trifluoromethyl group, 

D denotes an alkylene or -CO-alkylene group wherein the 

whila^H T 16 ^ " 6aCh CaSS C ° ntainS 1 t0 4 «oms, 
Toll C in h" 9 ° f - C °- a1 ^- ^ou P to the adjacent 
group c xn each case must take place via the carbonyl group, 

• -CO-O-alkylene or -CO-NR, -alkylene- group wherein the 

wnUe C the m ^ y ^ ~* ^ C ° ntainS 1 t0 4 C ^ atoms, 

Take olT 9 t0 ^ adjaCSnt 9r ° UP C in each -se must 

take place vxa the carbonyl group wherein 

R« denotes a hydrogen atom or a methyl or ethyl group. 
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or, if D is bound to a carbon atom of the group E, it may also 
denote a bond 

or, if D is bound to a nitrogen atom of the group E, it may 
also denote a carbonyl or sulphonyl group, 

E denotes an R.O-CO-alkylene-NR,, (I^O-PO-OR,) -alkylene-NR, or 
(R^O-PO-R.J-alkylene-N^ group wherein in each case the alkylene 
moiety, which is straight -chained and contains 1 to 4 carbon 
atoms, may additionally be substituted by one or two C, ,-alkyl 
groups or by an R e O-CO or R.O-CO-C^-alkyl group, while ' 

Rs denotes a hydrogen atom, 

a C^-alkyl group which may be substituted by an R e O-co 
arouD . 



group 

an ethyl or propyl group optionally substituted by one or 
two methyl or ethyl groups which is terminally substituted 
in each case by a hydroxy. C^-alkoxy, di- (C^-alkyl) amino, 
C^-alkylcarbonylsulphenyl, C^-cycloalkylcarbonylsulphe- 
nyl< C 3- S -cycloalkyl-c 1 . J -alkylcarbonylsulphenyl, arylcarbo- 
nylsulphenyl or aryl-c^-alkylcarbonylsulphenyl group, 

an ethyl or propyl group optionally substituted by one or 
two methyl or ethyl groups which is terminally substituted 
xn each case by a C^-alkylcarbonyloxy, C,. s -cycloalkylcar- 
bonyloxy, C^-cycloalkyl-c^-alkylcarbonyloxy, arylcarbo- 
nyloxy or aryl-c^-alkylcarbonyloxy group, 

a C^-cycloalkyl or C,. t -cycloalkyl- Cl . 3 -alkyl group, 

R«, R, and R e/ which may be identical or different, in each 
case denote a hydrogen atom, 
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a C^-alkyl group which may be substituted by a hydroxy, 
C x _ 4 -alkoxy, or di- (C^-alkyl) -amino group or by a 4- to 
7-membered alkyleneimino group, while in the abovementioned 
6- to 7-membered alkyleneimino groups, in each case a me- 
thylene group in the 4 position may be replaced by an oxy- 
gen atom or by an N- (C^-alkyl) -imino group, 

a C 4 _ s -cycloalkyl group, 



a C,. s -alkenyl or C,. 5 -alkynyl group, while the unsaturated 
moiety may not be linked to the oxygen atom, 

a C 3 . < -cycloalkyl-C 1 . 4 -alkyl, aryl, aryl-C^-alkyl or R,CO-0- 
(R^CR,) group, wherein 



R„ and R,, which may be identical or different, in each 
case denote a hydrogen atom or a C^-alkyl group and 

Rg denotes a C x . 4 -alkyl, C,. 4 -cycloalkyl, C^-alkoxy or 
C s . 6 -cycloalkoxy group, 

and R 9 denotes a C w -alkyl group, 

a 4- to 7-membered alkyleneimino group which is substituted by 
an R 6 0-CO, R < 0-CO-C 1 . 4 -alkyl. or bis- (R.O-CO) -C^-alkyl group 
wherein R 6 is as hereinbefore defined, 

a 4- to 7-membered alkyleneimino group which is substituted by 
two R^-CO or R < 0-CO-C 1 . 4 -alkyl groups wherein R 6 is as 
hereinbefore defined, 

a piperazino or homopiperazino group which is substituted in 
the 4 position by the group R l0 and additionally at a cyclic 
carbon atom by an R s O-CO, R 6 0-CO-C l . 4 -alkyl or bis- (R.O-CO) - 
C^-alkyl group wherein R« is as hereinbefore defined and 
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R 10 denotes a hydrogen atom, a methyl, ethyl, acetyl or 
methylsulfonyl group, 

a piperazino or homopiperazi.no group which is substituted in 
the 4 position by the group R 10 and is additionally substituted 
at cyclic carbon atoms by two R.O-O0 or R^-CO-C^-alkyl groups 
wherein R« and R^ are as hereinbefore defined, 

a piperazino or homopiperazino group which is substituted in 
each case in the 4 position by an RgO-CO-C^-alkyl, 
bis-fR.O-COj-C^-alkyl, (RjO-PO-OR,) -C^-alkyl or (R,0-PO-R,)- 
C^-alkyl group wherein R, to R 9 are as hereinbefore defined, 

a piperazino or homopiperazino group which is substituted in 
the 4 position by an R t O-CO-C 1 . 4 -alkyl or bis- (R^O-CO) -C^-alkyl 
group and is additionally substituted at cyclic carbon atoms 
by one or two R s O-CO or R.O-CO-C^-alkyl groups wherein R 6 is as 
hereinbefore defined, 

a morpholino or homomorpholino group which is substituted in 
each case by an RgO-CO, R.O-CO-C^-alkyl or bis- <R s O-CO) - 
C^-alkyl group wherein R s is as hereinbefore defined, 

a morpholino or homomorpholino group which is substituted by 
two R^-CO or R s O-CO-C 1 . 4 -alkyl groups wherein R s is as 
hereinbefore defined, 

a pyrrolidinyl, piperidinyl or hexahydroazepinyl group substi- 
tuted in the 1 position by the group R 10 , while the abovemen- 
tioned 5- to 7-membered rings in each case are additionally 
substituted at a carbon atom by an R s O-CO, R^-CO-C^-alkyl or 
bis- (R t O-CO) -C^-alkyl group wherein R, and R l0 are as herein- 
before defined, 

a pyrrolidinyl, piperidinyl or hexahydroazepinyl group substi- 
tuted in the l position by the group R 10 , while the abovemen- 
tioned 5- to 7-membered rings in each case are additionally 
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substituted at carbon atoms by two R.O-CO or R.O-CO-C, 4 -alkyl 
groups wherein R s and R 10 are as hereinbefore defined, 

a pyrrolidinyl, piperidinyl or hexahydroasepinyl group substi- 
tuted in the 1 position by an R.O-00-c^-alkyl, bis- (l^o-CO) - 
C^-alkyl, (I^O-PO-OR.) -C w -alkyl or (R 7 0-PO-R,) -C^-alkyl group 
wherein R 6 to R 9 are as hereinbefore defined, 

a pyrrolidinyl, piperidinyl or hexahydroazepinyl group sub- 
stituted in the 1 position by an R e O-CO-C 1M -alkyl or bis- 
(R s O-CO)-C 1 . 4 -alkyl group, while the aboveraentioned 5- to 
7-membered rings in each case are additionally substituted at 
carbon atoms by one or two R t O-CO or R.O-CO-C^-alkyl groups 
wherein R t is as hereinbefore defined, 

a 2-oxo-morpholino group which may be substituted by l to 4 
Cj.j-alkyl groups, 

a 2-oxo- thiomorpholino group which may be substituted by l to 
4 C^j-alkyl groups, 

a morpholino group which is substituted in the 2 position by a 
C,. 4 -alkoxy group, 

a morpholino group which is substituted in the 2 and 6 posi- 
tions in each case by a C^-alkoxy group, 

a C^-alkyl-NR, group wherein the C^-alkyl moiety, which is 
straight-chained, is terminally substituted by a di- (C, ,-alk- 
oxy) -methyl group, while R s is as hereinbefore defined, 

a C^-alkyl-NR, group wherein the C x _ 4 -alkyl moiety, which is 
strarght-chained, is terminally substituted by a 1, 3-dioxolan- 
2-yl or l,3-dioxan-2-yl group, while R s is as hereinbefore 
defined, 



a R llNRs g roU p wherein Rs is as hereinbefore def . ned and 



WO 00/51991 



PCT/EPOO/01496 



- 172 - 



R» denotes a 2-oxo-tetrahydrofuran-3-yl. 2-oxo-tetrahy- 
drofuran-4-yl, 2-oxo-tetrahydropyran-3-yl, 2-oxo-tetrahy- 
dropyran-4-yl, 2-oxo-tetrahydropyran-5-yl, 2-oxo-tetrahy- 
drothiophen-3-yl, 2-oxo-tetrahydrothiophen-4-yl, 2 -oxo- 
tetrahydrothiopyran-3-yl, 2-oxo-tetrahydrothio P yran-4-yl or 
2-oxo-tetrahydrothiopyran-5-yl group optionally substituted 
by one or two methyl groups, 

or D together with E denotes a hydrogen atom, 

a methyl, trif luoromethyl, aryl, R^co-o- (R eC R e ) - 0 -CO or 
(I^O-PO-OR,,) group wherein R e to R, and R 7 and R, are as 
hereinbefore defined, 

L*!??* T -°" C "- alkylene ^roup, wherein the alkylene moiety 

8 t0 the 9rOU P G ' or « oxygen atom, while this may 

not be linked to a nitrogen atom of the group G, and 

G <»TT\ an R «°- C °- alk y le -- N*s, (R,0-P0-0R 8 ,-alkylene-NR s or 
<R,0-PO-R,)-alkylene-NR s group wherein in each case the alkylene 
moiety, which is straight -chained and contains 1 to 4 carbon 
atoms, may additionally be substituted by one or two C, 2 -alkyl 
groups or by an R.O-CO or R.O-CO-C^-alkyl group, while R s to R, 
are as hereinbefore defined, 

a 4- to 7-membered alkyleneimino group which is substituted by 
an R.O-CO, R.O-CO-C^-alkyl or bis- (R s o-CO, -C^-alkyl group 
wherein R s is as hereinbefore defined, 

a 4- to 7-membered alkyleneimino group which is substituted by 
two ^ a, « R.O-CO-C^-alkyl groups wherein R s is as herein- 
before defined, 

a piperazino or homopiperazino group which is substituted in 
the 4 position by the group R 10 and is additionally substituted 
at a cyclic carbon atom by an R 6 o-CO, R 6 0-CO- Cl ,-alkyl or 
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bis- (R.O-CO) - Cl _ 4 -alkyl group wherein R s and R,, are as 
hereinbefore defined, 

a piperazino or homopiperazino group which is substituted in 
the 4 position by the group R,, and is additionally substituted 
at cyclic carbon atoms by two R s o-CO or R s 0-C0- Cl . 4 -alkyl groups 
wherexn R< and R l0 are as hereinbefore defined, 

a piperazino or homopiperazino group which is substituted in 
each case in the 4 position by an R s O-CO- Cl 4 -alkyl 
bis-CR.o-COj-^-alJcyl, (R 7 0-PO-OR 9 , -c t . 4 -al k yl or (R^-PO-R,, - 
C^-alkyl group wherein R s to R, are as hereinbefore defined, 

a piperazino or homopiperazino group which is substituted in 
the 4 position by an R„0-CO- Cl . 4 -alkyl or bis- (r £ o- C 0) -c -alkyl 
group and additionally at cyclic carbon atoms by one ^two 
defied" R6 °- CO - Cl - alkyl <W R, is as hereinbefore 

a morpholino or homomorpholino group which is substituted in 
each case by an R 6 o-CO, R^-CO-C^ -alkyl or 

define^" 00 '" 01 " 4 " 31 ^ 1 ^ *< iS h --nbefore 

" h0m0m0rpholino 9roup which is substituted by 
two R.O-CO or R.O-CO-C^-alkyl groups wherein R s is as 
hereinbefore defined, 

tvT/TT* 1 ' PiPeridi " 1 ' 1 or ^ahydroa 2e pin yl group substi- 

tiont s T " hY 9r ° UP " hlle Che 

txoned 5- to 7-n.ercbered rings in each case are additionally 

substituted at a carbon ato* by an R.O-CO. R.O-CO-C, ,-aHcyl or 
Ms- R.O-CO,-c...-al k yl group wherein R , and R .„ are as 
hereinbefore defined, 

tuteTrn i t„. y , 1, Piperidinyl » — -y^oazepinyl group substi- 
tuted « the l posrtxon by the group R 10 , „ hile the above^n- 
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T '"""t 6 ^ rin9S iD eaC " CMe «• additionally 
S ub 8 t lC uted « carbon atoo* by two or _ c * 

groups wherein R. and R„ are as hereinbefore defined 

a pyrrolidine, piperidinyi or hexahydroazepinyl group 
subs rtuted in the X position by an R.O-CO-C, .-al^l 
brs- ( R.o-co l -c,..-al K yl. <R,0-PO-OR.,-c l ..-al K ylor 

iefC R ' , " C '" , " alkyl ^ " herein CO «~ " hereinbefore 

tutTf "n ny1 ' PiPeridi " yl ° r hexabydroazepinyi group substi- 
tuted™ the ! position by an R.O-CO-C.-aUcyi or bis- <R,o-CO, - 
C -alfcyl group, while the abovementioned 5- to 7-me.nbered 

atZ I!" " addiCio " a "y substituted at oarbon 

atoms by one or two R e O-CO or RO-rn r ,11. , 

is as hereinbefore defined C °- e ""** ^ps wherein R, 

a 2-oxo- TO rpholino group which *ay be substituted by i or 2 
methyl groups, 1 

tionZ" , ' 0 7 h0lin! ' 1 " hiCh 15 ^stituted in the 4 posi- 

hereinl f ' ^ ^ " ^^-^ S-up. while R, J as 

crouos d ^ aWe " e nCi ° ned ^oxo-^holinyl 

groups ln each case are linked to a carbon ato„ of tZ group 

C "aT^" 0 9r ° UP " hiCh iS ^ the 2 position by a 

w-4-aiJcoxy group, 1 

a morpholino group which is substituted in the 2 and 6 posi- 
tions in each case by a C^-alkoxy group, 

stralltTh"^ r° UP Wh6rein C ^ alkyl m ° iet ^ whi <* - 
straxght-chaxned, i s terminally substituted by a di- 

(C, 4 -alkoxy, -methyl group, while R s is as hereinbefore defined 
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a C^-alkyl-HR, group wherein the C x . 4 -alkyl moiety, which is 
straight-chained, is terminally substituted by a 1 , 3 -dioxolan- 
2-yl or l.3-dioxan-2-yl group, while R, is as hereinbefore 
defined, 



a R bNRs group wherein R 5 is as hereinbefore defined arid R„ 
denotes a substituted 2-oxo-tetrahydrofuran-3-yl. 2-oxo- 
tetrahydrofuran-4-yl, 2-oxo-tetrahydropyran-3-yl, 2-oxo- 
tetrahydropyran-4-yl or 2-oxo-tetrahydropyran-S-yl group 
optionally by one or two methyl groups, or 

F and G together denote a hydrogen atom, 

a C^-alkoxy group optionally substituted from position 2 
onwards by a hydroxy or C^-alkoxy group, 

a C^-alkoxy group which is substituted by an RjO-CO group, 
where Rj is as hereinbefore defined, or 

a C«. 7 -cycloalkoxy or C^-cycloalkyl-C^-alkoxy group 

with the proviso that at least one of the groups E, G or F 
together with G contains an R <0 -CO, (R 7 O-PO-0R e ) or (R 7 0-P0-RJ 
group or 

D together with E contains an R,CO-0- (R ft CR f ) -O-CO or (R 7 0-PO-ORJ 
group or 

E or G contains an optionally substituted 2 -oxo-morpholinyl 
group, 

a morpholino group substituted in the 2 position or in the 2 
and 6 positions in each case by a C^-alkoxy group, 

a di- (C^-alkoxy) -methyl group or 
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T-Z^TtW " tUted l - 3 - dio -^-=-yl. 1.3-dio*an- 2 .yl, 
Z-oro-tetrahydrofuran-j-yl. 2-oxo-tetrahydrofuran-4- v l 2 
tetrahydropyran-3-yl, "J 
trahydropyran-s-yl group or 

^contains an optional!, substituted 2-oxo-thiomorpholino 
phr3 0r ] an ,° PCi0naUy 2-oxo-tetrahydrothio- 

tnl" X , r" CetrahydrOChi ° Phen - 4 -^- '—tetrahydro- 
thro P yran-3-yl. 2-oxo-t.trahydrothiopyran-4-yl or 2 -oxo- 
tetrahydrothiopyran-5-yl group, 

while the aryl moieties mentioned in the definition of the 
abovementroned groups denote a phenyl group which may in each 
case be monosubstituted by R„. mono . or disubstituc ^ " ^ 
monosubstituted bv R and R '» or 

■ bv R „,,„ • \7 additionally mono- or disubstituted 

byR... Wherern the substituents may be identical or different 

R,, denotes a cyano. C^-alkoxycarbonyl. aminocarbonyl. 
^..-alkylarnxnocarbonyl. di- (c,.,-alkyl> -aminocarbonyl. 

hvoro^ r eny1 ' C '-- al ^ 1 ' Ul ™. C,,-alkylsulphon yl . 
SouHnd ' a, " in0 ' C -^^-«di-«c. I -al 1 cyl ) -amino 

C,., alkyl, tnfluoromethyl or Cl .,-alkoxy group or 

T°lir a , " ^ »— * C ° » fc -*» «oms. 

together denote a C,. s -alkylene. methylenedioxy or 1.3-bu- 
tadren-l,4-ylene group, 

the tautomers. the stereoisomers and the salts thereof. 
R a denotes a hydrogen atom, 
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R,, denotes a phenyl, benzyl or 1-phenylethyl group wherein the 
phenyl nucleus is substituted in each case by the groups R, to 
Rj, while 

R, and R,, which may be identical or different, each denote 
a hydrogen, fluorine, chlorine or bromine atom, or a 
methyl, trifluoromethyl, methoxy, ethynyl or cyano group, 

Rj denotes a hydrogen atom, 

Re and in each case denote a hydrogen atom, 

X denotes a methine group substituted by a cyano group, or a 
nitrogen atom, 

A denotes an imino group, 

B denotes a carbonyl group, 

C denotes a 1,1- or 1,2-vinylene group, 

an ethynyl ene group or 

a l,3-butadien-l,4-ylene group, 

D denotes a c x . 4 - alkylene group, 

a -CO-NR € -alkylene group wherein the alkylene moiety contains 2 
to 4 carbon atoms, while the linking to the adjacent group C 
in each case must take place via the carbonyl group, wherein 

R« denotes a hydrogen atom, 

or, if D is bound to a carbon atom of the group E, it may also 
denote a bond 
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or, if D is bound to a nitrogen atom of the group E, it may 
also denote a carbonyl group, 

E denotes an R^O-CO-alkylene-NRj, (R^O-PO-ORa) -alkylene-NR 5 or 
(R^-PO-R,) -alkylene-NR 5 group wherein in each case the alkylene 
moiety, which is straight -chained and contains 1 to 4 carbon 
atoms, may additionally be substituted by one or two C^-alkyl 
groups or by an R«0-CO or Rsd-CO-C^-alkyl group, while 

Rs denotes a hydrogen atom, 

a C w -alkyl group which may be substituted by an R^O-CO 
group, 

an ethyl group optionally substituted by one or two methyl 
or ethyl groups which is terminally substituted by a 
C^-alkylcarbonylsulphenyl, arylcarbonylsulphenyl or aryl- 
methylcarbonylsulphenyl group, 

an ethyl group optionally substituted by one or two methyl 
or ethyl groups which is terminally substituted by a hy- 
droxy, C^-alkylcarbonyloxy, arylcarbonyloxy or aryl- 
methylcarbonyloxy group, 

a 2,2-dimethoxyethyl or 2 , 2-diethoxyethyl group, 

a C 3 . 6 -cycloalkyl or C 3 . € -cycloalkyl-methyl group, 

R«, R 7 and R^, which may be identical or different, in each 
case denote a hydrogen atom, 

a C^e-alkyl group, 

a cyclopentyl, cyclopentylmethyl, cyclohexyl or cyclohexyl- 
methyl group, 

an aryl, arylmethyl or RgCO-O- (R e CR f ) group, while 
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Re denotes a hydrogen atom or a C^-alkyl group, 
R f denotes a hydrogen atom and 

R, denotes a C^-alkyl, cyclopentyl, cyclohexyl, C, 4 -alk- 
oxy, cyclopentyloxy or cyclohexyloxy group, 

and R, denotes a methyl or ethyl group, 

a pyrrolidino or piperidino group which is substituted by an 
R.O-CO or R s O-CO- Cl . a -alkyl group wherein R, is as hereinbefore 
defined, 

a pyrrolidino or piperidino group which is substituted by two 
R.O-CO or R.O-CO-C^-alkyl groups wherein R s is as hereinbefore 
defined, 

a piperazino group which is substituted in the 4 position by 
the group R 10 and is additionally substituted at a cyclic car- 
bon atom by an R.O-CO or R.O-CO-C^-alkyl group, wherein R, is 
as hereinbefore defined and 

R 10 denotes a hydrogen atom, a methyl, ethyl, acetyl or 
methylsulfonyl group, 

a piperazino or homopiperazino group which is substituted in 
the 4 position by an R e O-CO- Cl . 4 -alkyl. bis- (R.O-CO) - Cl 4 -alkyl or 
(R 7 0-PO-OR 9 )- Cl . 2 -alkyl group wherein R, to R, are as herein- 
before defined, 

a piperazino group which is substituted in the 4 position by 
an R s O-CO-C l . a -alkyl group and is additionally substituted at a 
cyclic carbon atom by an R.O-CO or R^-CO-C^-alkyl group 
wherein R s is as hereinbefore defined, 
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a ««*b*a» group which is substituted by sn R.O-CO or R ,0-CO- 
0,.,-alkyl group, while R, is as hereinbefore defined. 

C P Tl^T £ T° UP SUtStitUted « ".e i position by an R.O-CO- 
C.-.-aikyl. b 1 s-<R,0-c 0 )-c 1 .,-al lt yl or (R ,o-PO-OR., -c -alkvl 
group wherein R. to R. are as hereinbefore denned 

C 2 \ C r i n,0rph0Un0 ^roup which »ay be substituted by 1 or 2 
Cj.j-alkyl groups, 1 

l ^ZuT ino 9roup which - be — - 1 - 

^~r: t ~: iS - - » -Uion by a 

ti"rre n ° h 9rOUP " hi ° h iS the 2 and « posi- 

tions xn each case by a m etho*y or ethccy group. 

2 a -yx 2 ^r^ yeChyl " BR " ^^^"^athyl-^, i.a-dioxolan- 

a N-methyl-R,,,, or N-ethyl-R llN wherein 

dro*ra°n e ; 2 -°^^of a r,n- 3 - yl , 2 - oxo . t etrahy- 
^" T ' tetrahydropyran-3-yi. 2-oxo-tetrahy- 

drothloohen I' -°™~<Wran-s-yl. 2 - oxo -tetrahy- 
cerranvSotb 2 "°— "trahydrothiophen-4-yi. 2 . oxo - 

2 oTlTT7 yran ~*- yl - ^—""ahydrothiopyran^-yl or 
2 °*°-te C rahydrothiopyran- 5 -yl 3roup optionally subse J UC J 
by one or two methyl groups. ostacuted 

or D together with E denotes a hydrogen atom. 
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Lti e : : r^tT:: r up - uhiie the aikyi - e — * 

iinked to a nitrogen^ £ 1~ ^ ~ * 

G denotes an R.O-CO-alkyiene-NR, group wherein the al . 
-"ty. which u straight-chained and contains 1 to 4 ca rL 
ato n s. .nay additionaUy be substituted by one or two c 1 
groups or by an R.O-00 or „0-<X,-c i .,-a lk y 1 group . whi^T 
R, are as hereinbefore defined. 

L^or ^ PlPeridi °° »»ich is substituted by an 

defW R,0 " C °- C '-- alkyl "—i" «. 1- as hereinbefore 

py^olidino or piperidino group which is substituted by two 
«Ted R -°-°°-^-^ wherein «, is as hereinTefoI 

a Piperazino group which is substituted in the 4 position by 

H O-ri p'oT addlCiOTal ^ * « =Xcii= carbon ato n by a^ 
R.O-CO or S.O-CO-c.-alkyl group, while R, and R,. are as 
hereinbefore defined, " 

^Pipera 2 i„o group which is substituted in the 4 position by 
C.-.-aiicyl group wherein R. to H. are as hereinbefore defined. 
L^TT alH WhiCh " SUb ="-" d *» «. 4 position by 

.t^r^L"^ • a d rr uy ac a cyciic 

hereinbefore defined '"' * ^ " herein «• » 



a 

defined, 
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a morpholino group which is substituted by an R^-CO or R s o-CO- 
C^-alkyl group, while R s i s as hereinbefore defined, 

a Piperidinyl group substituted in the 1 position by an 
R 6 0-CO- Cl _ 4 -alkyl, bis-d^O-CO-C^-alkyl or 
(R,0-PO-OR 8 ) -C^-alkyl group wherein r, to R e are as 
hereinbefore defined, 

a 2 -oxo-morpholino group which may be substituted by i or 2 
methyl groups, 1 

a 2-oxo-morpholinyl group which is substituted in the 4 
position by a methyl, ethyl or R.0- CO -chalky! group, while R 

llLvl ^ ^ at ~ Toned 2^1' 

Pholxnyl groups are each linked to a carbon atom of the group 

a morpholino group which is substituted in the 2 position by a 
methoxy or ethoxy group, Y 

a morpholino group which is substituted in the 2 and 6 posi- 
tions in each case by a methoxy or ethoxy group, 

2^y; 2 met i ^^^ ethyl " NR5 ' ^"^-yethyl-NR,. 

2 yl-methyl-NR s or i. a-dioxan^-yl-cnethyl-NR,- group or 

F and G together denote a hydrogen atom, 

a methoxy or ethoxy group, 

whU;"R lk r a 9r H UP Wh±Ch 13 SUbStitUted * - R s O-CO group, 
while R t is as hereinbefore defined, 



a C 4 . 6 -cycloalkoxy or C^-cycloalkyl-c^-alkoxy 



group 
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with the proviso that at leae,h 

-teast one of the groups E. a or p 

IZTol " ich G oontains M «^«-/« 



D together with E contains an R.CO-0- (R.CR i nm 
group or N "°" 00 or OVO-PO-OR.) 



E or G contains an 
group, 



optionally substituted 2-oxo-nrarpholinyl 



a morpholino group substituted in the 2 position or in the , 
and « positions in eaoh case h y a „etho^ or etLxy 

a dimethoxymethyl or diethoxymethyl group or 
T-yTZZ 1 :^™ or x^-dioxan- 

^rfoxo^ ° P "°r Uy ^tituted 2-oxo-tetrahydrofuran- 
3 yl, 2-oxo-tetrahydrofuran-4-yl, 2-oxo-tetrahydropyran-3-yl 
2-oxo-tetrahydropyra„. 4 . yl . 2-oxo-tetrahydropyran- l yl III: 
thx^rpholino. *-°*o-tetrahydrothiophen-3X2-oxo- etrah7 
h^orlT V1 ' 2 -°*°- "'""Vdrothiopyran-3-yl. 2-oxo-tetra- 

hydroth.opyran-4-yl or 2-oxo-tetrahydrothiopyran-s-y! group 

«*ile the aryl Pieties mentioned in the definition of the 

o?o::~ d 9r : p H "s/r-t — — - - — 

tical or different and' 8UbSCi ~ ^ «~ 

C. alkyl. trxfluoromethyl or C w -alkoxy group or 

t-etherl""; " ^ "* *"* * ad3 *«" C «*» 

talen ! 4 T 3 C -- al ^ le -- -"hylenedioxy or 3.3-bu- 
caaxen-i,4-ylene group, 
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the tautomers, the stereoisomers and the salts thereof. 

4. Bicyclic heterocycles of general formula I according to 
claim 1, wherein 

R a denotes a hydrogen atom, 

R> denotes a phenyl, benzyl cr 1-phenylethyl group wherein the 
phenyl nucleus is substituted in each case by the groups IL to 
R,, wherein 

Rx and R,, which may be identical or different, each denote 
a hydrogen, fluorine, chlorine or bromine atom or a methyl 
group and 

R 3 denotes a hydrogen atom, 
Rc and R„ each denote a hydrogen atom, 

X denotes a methine group substituted by a cyano group, or a 
nitrogen atom, 

A denotes an imino group, 

B denotes a carbonyl group, 

C denotes a 1,2-vinylene or an ethynylene group, 
D denotes a C^-alkylene group, 

a -CO-NR 4 -alkylene group wherein the alkylene moiety contains 2 
or 3 carbon atoms, while the linking to the adjacent group c 
must take place via the carbonyl group wherein 

R« denotes a hydrogen atom, 
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or, if D is bound to a nitrogen atom of the group E, it may 
also denote a carbonyl group, 

E denotes an R.O-CO-alkylene-NR, or (R 7 0-P0-0R,) -alkylene-NR, 
group wherein in each case the alkylene moiety, which is 
straight-chained and contains 1 to 2 carbon atoms, may addi- 
tionally be substituted by a methyl group or by an R.O-CO or 
R s O-co-methyl group, while 

Rs denotes a hydrogen atom, 

a C^-alkyl group which may be substituted by an R 6 0-CO 
group, 

an ethyl group optionally substituted by one or two methyl 
groups, which is terminally substituted by a hydroxy, 
C^-alkylcarbonylsulphenyl or C^-alkylcarbonyloxy group, 

a 2,2-dimethoxyethyl or 2 , 2-diethoxyethyl group, 

R 6 denotes a hydrogen atom, 

a C^-alkyl group, 

a cyclopentyl, cyclopentylmethyl, cyclohexyl or 
cyclohexylmethyl group, 

a phenyl group optionally substituted by one or two methyl 
groups, a phenylmethyl group which may be substituted in 
the phenyl moiety by one or two methyl groups, a 5-indanyl 
group or an R^O-O- (R e CR t ) group, while 

R. denotes a hydrogen atom or a methyl group, 
Rf denotes a hydrogen atom and 



Rg denotes a C x .«-alkyl or C w -alkoxy group, 
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R 7 and R 8 , which may be identical or different, each denote 
a hydrogen atom, a methyl, ethyl or phenyl group, 

a pyrrolidine or piperidino group which is substituted by an 
R.O-CO or R.O-CO-methyl group, wherein R t is as hereinbefore 
defined, 

a pyrrolidine or piperidino group which is substituted by two 
R.O-CO or R s O-CO-methyl groups wherein R, is as hereinbefore 
defined, . 

a piperazino group which is substituted in the 4 position by 
the group R l0 and additionally at a cyclic carbon atom by an 
R«0-CO group, while R s is as hereinbefore defined and 

R 10 denotes a hydrogen atom, a methyl, ethyl, acetyl or 
methylsulfonyl group, 

a piperazino or homopiperazino group which is substituted in 
the 4 position by an R s O-CO-C 1 . 4 -alkyl. bis- (R.O-CO) -C^-alkyl or 
(R 7 0-PO-OR 8 ) -C^-alkyl group wherein R s to R, are as he- 
reinbefore defined, 

a piperazino group which is substituted in the 4 position by 
an R.O-CO-methyl group and additionally at a cyclic carbon atom 
by an R.O-CO group wherein R, is as hereinbefore defined, 

a morpholino group which is substituted by an R^-CO- group, 
while R s is as hereinbefore defined. 

a 2-oxo-morpholino group which may be substituted by 1 to 2 
c i-a-alkyl groups, 

a 2-oxo-thiomorpholino group which may be substituted by 1 to 
2 CVj-alkyl groups, 
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a morpholino group which is substituted in the 2 position by a 
methoxy or ethoxy group, 

a morpholino group which is substituted in the 2 and 6 posi- 
tions in each case by a methoxy or ethoxy group, 

a 2,2-dimethoxyethyl-NR,, 2 , 2-diethoxyethyl-NR, or 1 3 -di- 
oxolan-2-yl.methyl.NR3- group wherein ^ ig as hereinbefore 
defined, 

an N-methyl-R llN or N-ethyl-R^ group wherein 

R„ denotes a 2-oxo-tetrahydrofuran-3-yl or 2-oxo-tetrahy- 
drofuran-4-yl group, 

or D together with E denotes a hydrogen atom, 

a methyl group or an R.CO-O- <R e CR t > -o-CO group wherein R, to R, 
are as hereinbefore defined, 

linkedT ! '°- C -- alkylene while the alkylene moiety is 

linked to the group G. or an oxygen atom, which may not be 
linked to a nitrogen atom of the group G, and 

G denotes an R 6 0-CO-alkylene- N R s g roU p wherein the alkylene 
moiety, which is straight-chained and contains l or 2 carbon 
atoms, may additionally be substituted by a methyl group or by 

re^T T"-^ 1 gr ° UP ' * ^ «< ™ - 

reinbefore defined, 

a pyrrolidine or piperidino group which is substituted by an 
dfflTecT R, °" C0 - methyl 9r °" P " herei » - « hereinbefore 

R0 P ™ r0lid ;7 OX Piperidin ° 9 ro »P i* substituted by two 

dl/i^ed R '°- C °- n,ethyl *. ^ as hereinbefore 



WO 00/51991 



- 188 - 



PCT/EP00/O1496 



an £Z h 18 SUbSC "»^ ^ the 4 position by 

C,, alxyl group wherein R, to R. are as hereinbefore defined. 

a Piperidinyi group substituted in the 1 position by an R.G-CO- 
C^-alxyl group wherein R, is es hereinbefore defined, or 

F and G together denote a hydrogen atom, 
a methoxy or ethoxy group, 

a C..,-cycloal k oxy or C,.,-cyclo«lxyl-c,.,-.l )C oxy group, 

with the proviso that at least one of the groups E or G 
oontaxns an R.O-CO or (R,o-P0-OR.) group or 

D together with E oontains an R.CO-0- (R.CR,, - 0 -co group or 

E contains an optionaily substituted 2-oxo-morpholinyl group. 

andTptsSor" 11 sub r ituced in the 2 posicio - ~ *» 

posrtrons ln eaoh case by a methoxy or ethoxy group, 
a dimethoxymethyl or diethoxymethyl group or 

a l. 3 -dioxolan-2- y l. 2-oxo-tetrahydrofuran-3-yl or 2-oxo- 
tetrahydrofuran-4-yl group or 0X0 

an optionally substituted 2-oxo-chiomorpholi„o group, 
the tautcners. the stereoisomers and the salts thereof. 

S- Bicyclic heterocycles of general formula 
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wherein 

R» to A to C and X are defined as in claim 1, 

D denotes an alkylene, -CO-alkylene or -SO,-alkylene group 
wherein the alkylene moiety in each case contains 1 to 8 car- 
bon atoms and additionally 1 to 4 hydrogen atoms in the alky- 
lene moiety may be replaced by fluorine atoms, whilst the lin- 
king of the -CO-alkylene and -S0 2 -alkylene group to the 
adjacent group C in each case must take place via the carbonyl 
or sulphonyl group, 



a -CO-O-alkylene, -CO-NR,-alkylene or -SO a -NR 4 -alkylene group 
wherein the alkylene moiety in each case contains 1 to 8 car- 
bon atoms, whilst the linking to the adjacent group C in each 
case must take place via the carbonyl or sulphonyl group 
wherein 

R 4 denotes a hydrogen atom or a C^-alkyl group, 

or, if D is bound to a carbon atom of the group E, it may also 
denote a bond 

or, if D is bound to a nitrogen atom of the group E, it may 
also denote a carbonyl or sulphonyl group. 

E denotes an R^-CO-alkylene-NR,, < R 7 0 - PO - OR, > -alkylene -NR S or 
(R.O-PO-R,) -alkylene-NlVgroup wherein in each case the alkylene 
moiety, which is straight -chained and contains 1 to 6 carbon 
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atoms, may additionally be substituted by one or two C -alkyl 
groups or by an I^O-CO or R O-CO c =iu i Y 

k s u co-C^-alkyl group, wherein 

R s denotes a hydrogen atom, 

a C group< which ^ fce subst . 

<R,0-PO-OR 8 ) or (I^O-PO-R,, ^0^, ^ C °' 

an ethyl or propyl groU p optionally substituted by one or 

lllTT °l 6thyl gr ° UPS ' te -rminali y y s^- 

tuted in each case by a C^-alkylcarbonylsulphenyl , 

C s . 7 -cycloalkylcarbonylsulphenyl, C 3 _ 7 -cycloalkyl-c -alkyl- 
carbonylsulphenyl, arylcarbonylsulphenyl or aryl c aT- 
kylcarbonylsulphenyl group, " 

an ethyl or propyl group optionally substituted by one or 
two methyl or ethyl groups which may be terminally substl- 
tuted in each case bv a r alWf1 , , J "" E>1 ~ L 

alkylcarbonyloxy c L^"'" T V ^ C ' ^ 1 °- 

*„ . n * lox Y. c >-*-<^cloalkyl-c 1 . J -alkylcarbonylo*y, 
arylcarbonyloxy or aryl-c^-alkylcarbonyloxy group 

t! e *T. 7 Pr ° PyX 3t ° aP °<>"°»a»y substituted by one or 

7 ^ T n ^ 9rOUP ' " hUSt in the ^"-mentioned 6- to 
7-»e*bered alkyleneimino groups a methylene group in the 4 
pos« on may be replaced by an oxygen or sulphur atom oy a 
sulphonyl, sulphonyl, imino or N- (C,_ 4 -alkyl) -imi.no group 

* C,.,-cycloalkyl or C,.,.cycloalkyl-c l .,.alkyl group. 

L» R '/ nd " hiCh '° ay identi «l °r different, in each 
case denote a hydrogen atom, 

C '-aikoxT 1 9rOUP • Khi ° h ^ bC ^ a hydroxy, 

C,..alkoxy. am.no, C 1 ..-alkylamino or di- (C.-alkyl, -amiTo 
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group or by a 4- to 7-membered alkyleneimino group, whilst 
in the abovementioned 6- to 7-membered alkyleneimino groups 
in each case a methylene group in the 4 position may be re- 
placed by an oxygen or sulphur atom or by a sulphinyl, sul- 
phonyl, imino or N- (c^-alkyl) -i mino gr0 up, 

a C.. 7 -cycloalkyl group optionally substituted by l or 2 
methyl groups, 

a C^-alkenyl or C 3 . s -alkynyl group, wherein the unsaturated 
part may not be linked to the oxygen atom, 

a C^-cycloalkyl-C^-alkyl, aryl, aryl-C^-alkyl or R.CO-0- 
(R e CR £ ) -group, whilst 

Re and R f , which may be identical or different, in each 
case denote a hydrogen atom or a C^-alkyl group and 

R, denotes a C^-alkyl, C,. 7 -cycloalkyl, C^-alkoxy or 
c s-7-cycloalkoxy group, 

and R 9 denotes a C^-alkyl, aryl or aryl-c 1M -alkyl group, 

a 4- to 7-membered alkyleneimino group which may be substi- 
tuted by an r, 0 - CO, <R 7 0-P 0 -OR 9 > , (R,o-PO-R,, , R^-CO-C, ,-alkyl, 
bxs-Uo-CO-c^-alkyl, (R 7 0-PO-OR 8 ,-C 1M -alkylor (R^O-R,)- 
C^-alkyl group wherein R 6 to R 9 are as hereinbefore defined. 

a 4- to 7-membered alkyleneimino group which is substituted by 

rToo ^ ~ R <° CO - C ~- alk * 1 ««^P- or by an R.OCO-group and an 
R s OCO-C 1 . 4 -alkyl group wherein R s is as hereinbefore defined, 

a piperazino or homopiperazino group which is substituted in 
the 4 position by the group R l0 and is additionally substituted 

R oroT iC r rb ° n at ° m * 3n R<0 - C0 ' CR.O-PO-R,,, 
R.O-CO-C^-alkyl, bis- (R 6 0-CO, -C^-alkyl, (R.O-PO-OR,, -C, ,-alkyl 



WO 00/51991 



PCT/EPOO/01496 



192 - 



or (R 7 0-PO-R 9 )-c 1 . 4 -alkyl group wherein R s to R, are as here- 
inbefore defined and 

R 10 denotes a hydrogen atom, a C^-alkyl, formyl, 
C x . 4 -alkylcarbonyl or C^-alkylsulphonyl group, 

a piperazino or homopiperazino group which is substituted in 
the 4 position by the group R 10 and additionally at cyclic car- 
bon atoms by two R 6 0-CO or R.O-CO-C^-alkyl groups or by an 1^0- 
CO-group and an R s O-CO- Cl . 4 -alkyl group wherein R, and R 10 are as 
hereinbefore defined, 

a piperazino or homopiperazino group which is substituted in 
each case in the 4 position by an R 6 0-CO-C l 4 -alkyl, 
bis-d^O-CO-C^-alkyl, (R 7 O-P0-0R 8 }-c 1 . 4 -alkyl or (R.O-PO-R,) - 
C^-alkyl group wherein R t to R 9 are as hereinbefore defined, 

a piperazino or homopiperazino group which is substituted in 
the 4 position by an R^-OO-C^-alkyl, bis- (R.0-CO) -C, 4 -alkyl, 
(R.O-PO-OR,) - Cl . 4 -alkyl or (I^O-PO-R,) - Cl . 4 -alkyl group and is 
additionally substituted at cyclic carbon atoms by one or two 
R.O-CO or R^-CO-C^-alkyl groups or by an R s O-CO- g roup and an 
R s O-CO-C 1 . 4 -alkyl group wherein R, to R, are as hereinbefore 
defined, 

a morpholino or homomorpholino group which is substituted in 
each case by an R s o-CO, (R^-PO-OR.) . (I^o-PO-R,) , R 6 o-CO- 
C^-alkyl, bis-(R s o-co)-C x . 4 -alkyl, (R^-PO-OR,) -C, 4 -alkyl or 
{R,0-PO-R,)- Cl . 4 -alkyl group wherein R, to R, are as hereinbefore 
defined, 

a morpholino or homomorpholino group which is substituted by 
two R s 0-C0 or R s O-CO-C l . 4 -alkyl groups or by an R s O-CO-group and 
an R s O-CO-C 1 . 4 -alkyl group wherein R s is as hereinbefore defined, 

a pyrrolidinyl, piperidinyl or hexahydroazepinyl group substi- 
tuted in the 1 position by the group R 14> whilst the abovemen- 
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tioned 5- to 7-membered rinoa • 

-oh case at a carbon anRom ^1 * 

V. «.°-CO-C 1 . ) -ai ky l. bis-<R,o-",.' c a'l ^ (R ' 0 - K> - 

^oups or by an R.o-co-group L "^Tc ^T^ 1 
wherein R. and *,„ are as hereinhe £o re de Tinea" 

C... -alky!, <R,o-PO-OR,> -c -alkvl I ,T C, '" alky bls " (R .°-=°> - 
«. to R, area's n^foTe - C ' '^ 1 »~» 

l^T^l-^T or heicahydr * «"» — «- 

C.-alfcyi. (^C-C^aTkvT" 00 ^"^ 1 ' bls - (R .°- C °'- 
whlZe the above^entWd 5 « 7 " ' R -°- P °- R -' ^--^1 9rou P . 
case additional substituted JT^ ^ "** *" "* 

defined. R, to R, are as hereinbefore 

i:xr™:° 9roup - hich - - 

: ^czr: Uno 9roup whi ° h -* - * > - 

a morpholino or thiorcorpholino group which i. k • 

the 2 position by a C.-alMoxy group. in 
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a morpholino or thiomorpholino group which is substituted 
the 2 and 6 positions by a C^-alJcoxy group, 

L^-'t^' 1 ^" 9 ^ WhSrein thS C -' al M ^iety, which is 

di-(c -alko™> ™ terminally substituted by a 

i<-i-«-aj.Koxy) -methyl or tri-t*r . 1 

p • . . , y cri lc x-4-alkoxy) -methyl group, whilst 
Rs as as hereinbefore defined, wnxist 

a C^-alkyl-Nl^-group wherein the C -alkvl 

strair,h»- j , ** 4 aAJC y 1 «>oxety, which is 

>,3-diJl m 2- o V I terminally substituted by a 

substitutJT., 1.3-dioxan-2-yl S roup optionally 

ST «2LT or tw " ethyl 9roups - while R * is - 

an SuBR.-group wherein a, is as hereinbefore defined and 

atfurl'" tl 2 - OXO - te "^*— 3-yl. 2-0,0-tetrahy- 

cr-tyi: ^rssi^- rrrrr 

^iT^ZlZt l-^^^^-n or 
by one or two mathT^,"* ° PCi ° nally 

or D together with E denotes an nco-o- (R CR.) o Co ,» „ ^ 

or (R.O-PO-R,, -group wherein R. to \ andT^i » (R -°- K> -° R -> 

hereinbefore defined. » and R, to R, are as 

P and G together denote a hydrogen atom, 
a C,.,-alkoxy group optionally substim, f »^ . 

wards by a hydroxy or C^-alL^X P0S " 10n * ^ 

a C,.,-cycloal k oxy or C,.,- C yoloal k y 1 -c 1 . < -al to) cy group, 
whilst by the aryl moieties mentioned in th „ , t . ... 
* Mentioned groups is meant a 
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each case may be raonoeubstituteH u 

stituted p „v 5C1 cuted by R ia , mono-, di- or trisub- 

tical or different ana" S ^"^ -F be iden- 

^ 1 d T Ce a S lk a r an0 ' Carb °^' ^-alkoxycarbonyl. aminocarbo- 

hydroxv c *i„Y rt alkylsUlphin y 1 ' ^-alkylsulphonyl, 
hydroxy, C^-alkylsulphonyloxy, trif luoromethyloxy nitro 

ammo, C^-alkylatnino, di- (C -alkvl) * mi I 

. »v.,.,-aiicyi) -ammo, c, . -alkvl - 

carbonylamino, N- (c -aiirvii n i, , 7 

C n v * lkyl) ' C ^- alk y lca ^nylamino, 

atno P T Y ia °' N " (C ^ al ^> "C^-alkylsulphonyl- 
amno, ananosulphonyl. C^-alkylaminosulphonyl or di- 

wh.™<„ • .! 7-membered alkyleneimino group, 

g^s iiTeacn f™™"™* «" *> — alkyleneLno 

^ replaced bv * meChylene ^ in 4 -F 

sulphonyl. Mln o or K- <C,..-alkyl, -i„ino-group, and 

C,_ alky!, trrfluoromethyl or C,..-alkoxy group or 

1.4-ylene group. ^ ' -"""--W or X. 3-butadien- 

the tautomers. the stereoisomer, and the „lts thereof. 

k. to Rj, A to C and X are defined as in claim 2, 
IZZT a ° : lkylene ° r ■°°- alW - ^roup wherein the 

tZ C L eaon" 9 6 9»* to the adjacent 

group c rn each case must take pl ace via the carbonyl group 
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a -CO-O-alkylene or -CO-NR 4 -alkyl en e- group wherein the 
alkylene moiety in each case contains 1 to 4 carbon atoms, 
whxle the linking to the adjacent group C in each case must 
take place via the carbonyl group wherein 

K denotes a hydrogen atom or a methyl or ethyl group, 

ZL I' D I* T Un<3 ^ 3 Carb ° n at ° m ° f thS 9r ° U * E ' * also 
denote a bond 

or, if D is bound to a nitrogen atom of the group E, it may 
also denote a carbonyl or sulphonyl group, 

E denotes an R^-CO-alkylene-NR,, <R,o-PO-OR 6 ) -alkylene-NR, or 
^O-PO-Rj-alkylene-NR, group wherein in each case the alkylene 
moiety, whxch is straight -chained and contains l to 4 carbon 
atoms, may additionally be substituted by one or two C x ,-alkyl 
groups or by an R s O-CO or R.O-CO-C^-alkyl group, while " 

Rs denotes a hydrogen atom, 

a C^-alkyl group which may be substituted by an R e O-CO 
group, 

an ethyl or propyl group optionally substituted by one or 
two methyl or ethyl groups which is terminally substituted 
xn each case by a hydroxy, C^-alkoxy. di- (C^-alkyl, amino, 
C,. t -alkylcarbonylsulphenyl, C 3 _ ( -cycloalkylcarbonylsul- 
Phenyl, C^-cycloalkyl-C^-alkylcarbonylsulphenyl, arylcar- 
bonylsulphenyl or aryl-C^-alkylcarbonylsulphenyl group, 

an ethyl or propyl group optionally substituted by one or 
two methyl or ethyl groups which is terminally substituted 
xn each case by a C^-alkylcarbonyloxy, C^-cycloalkylcar- 
borxyloxy, C J . 4 -cycloalkyl-c 1 . 3 -alkylcarbonyloxy. arylcarbo- 
nyloxy or aryl-c^-alkylcarbonyloxy group 
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a C^-cycloalkyl or Cj.^cycloalkyl-C^-alkyl group, 

R«, R 7 and R,, which may be identical or different, in each 
case denote a hydrogen atom, 

a C^-alkyl group which may be substituted by a hydroxy, 
C^-alkoxy, or di- (C^-alkyl) -amino group or by a 4- to ' 
7-membered alkyleneimino group, while in the abovementioned 
6- to 7-membered alkyleneimino groups in each case a methy- 
lene group in the 4 position may be replaced by an oxygen 
atom or by an N- (Cj.j-alkyl) -imino group. 

a C 4 . s -cycloalkyl group, 

a Cj.s-alkenyl or C 3 . s -alkynyl group, while the unsaturated 
moiety may not be linked to the oxygen atom, 

a C 3 . < -cycloalkyl-C 1 . 4 -alkyl, aryl, aryl-c^-alkyl or R.CO-0- 
(R„CR f ) group, while 

R e and R f , which may be identical or different, in each 
case denote a hydrogen atom or a C^-alkyl group and 

R. denotes a C^-alkyl, C^-cycloalkyl, Cl . 4 -alkoxy or 
C s . s -cycloalkoxy group, 

and R 9 denotes a C^-alkyl group, 

a 4- to 7-membered alkyleneimino group which is substituted by 
an R.O-CO, R e O-CO- Cl . 4 -alkyl or bis- (R s O-CO) -C t . 4 -alkyl group 
wherein R s is as hereinbefore defined, 

a 4- to 7-membered alkyleneimino group which is substituted by 
two R s O-CO or R < 0-CO-C 1 . 4 -alkyl groups wherein R 6 is as he- 
reinbefore defined, 
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a piperazino or homopiperazino group which is substituted in 
the 4 position by the group R 10 and additionally at a cyclic 
carbon atom by an R t O-CO, R^-CO-C^-alkyl or bis- (R.O-CO) - 
C^-alkyl group wherein R, is as hereinbefore defined and 

R 10 denotes a hydrogen atom, a methyl, ethyl, acetyl or 
methylsulfonyl group , 

« Piperazino or homopiperazino group which is substituted in 
the 4 position by the group R 10 and is additionally substituted 
at cyclic carbon atoms by two R.O-CO or R.O-CO-C^-alkyl groups 
wherexn R, and R l0 are as hereinbefore defined, 

a piperazino or homopiperazino group which is substituted in 
each case in the 4 position by an R s O-CO-C 1 . 4 -alkyl, 
bxs-^O-COJ-^-alkyl, (R^-PO-OR.) -C^-alkyl or (R 7 0-P0-R s , - 
C^-alkyl group wherein R 6 to R, are as hereinbefore defined, 

a piperazino or homopiperazino group which is substituted in 
the 4 position by an R.O-co-C^-alkyl or bis- (R^-CO) -C, 4 -alkyl 
group and is additionally substituted at cyclic carbon atoms 

ZrZL° T f tW °*<°- CO ° r ^^O-C^-alkyl groups wherein R, is as 
hereinbefore defined, 

a morpholino or homomorpholino group which is substituted in 
each case by an R 6 0-C0, R.O-CO-^-alkyl. or bis- <R 6 0-CO> - 
c w -alkyl group wherein R 6 is as hereinbefore defined, 

a morpholino or homomorpholino group which is substituted by 
two R t o-CO or R s O-CO-c I .,-alkyl groups wherein R s is as 
hereinbefore defined, 

tut^T^ 1 ' PiPCridinyl ~ h-ahydroazepiny! group substi- 

tioneV^ T P0Sl " 0n ^ 3r ° UP *" " hile the - 
tioned 5- to 7-mentoered rings in each case are additionally 

aubstxtuted at a carbon ato. by an R.O-CO. R .0-CO- Cl ..-al k yl or 
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bis- (R^-CO) -C^-alkyl group wherein R s and R l0 are as he- 
reinbefore defined, 

a pyrrolidinyl. piperidinyl or hexahydroazepinyl group substi- 
tuted in the 1 position by the group R,,, while the abovemen- 
tioned 5- to 7-membered rings in each case are additionally 
substituted at carbon atoms by two R.O-CO or R s O-CO- Cl 4 -alkyl 
groups wherein R e and R 10 are as hereinbefore defined, 

a pyrrolidinyl, piperidinyl or hexahydroazepinyl group sub- 
stituted in the 1 position by an R^O-CO-C^-alkyl-, bis- (R.O-CO) 
C^-alkyl, (R 7 0-PO-OR 8 )-c 1 . 4 -alkyl or (R 7 0-PO-R 9 ) -C^-alkyl group 
wherein R s to R, are as hereinbefore defined, 

a pyrrolidinyl, piperidinyl or hexahydroazepinyl group sub- 
stituted in the 1 position by an R s O-CO-C 1 . 4 -alkyl or bis- 
(R € 0-CO)-C 1 . 4 -alkyl group, while the abovementioned 5- to 
7-membered rings in each case are additionally substituted at 
carbon atoms by one or two R s O-CO or R s O-CO- Cl _ 4 -alkyl groups 
wherexn R 4 is as hereinbefore defined, 

a 2-oxo-morpholino group which may be substituted by 1 to 4 
C^.j-alkyl groups, 

a 2-oxo-thiomorpholino group which may be substituted by 1 to 
4 C^-alkyl groups, 

a morpholino group which is substituted in the 2 position by a 
C 1M -alkoxy group, 

a morpholino group which is substituted in the 2 and 6 posi- 
tions in each case by a C^-alkoxy group, 

a C^-alkyl-NR, group wherein the C^-alkyl moiety, which is 
straight-chained, is terminally substituted by a di-(C l4 -alk- 
oxy) -methyl group, while R, is as hereinbefore defined, 
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"rai^^JT* " herei " ^ -ieey. which i s 

defined. P ' " hlle is as hereinbefore 

a W sronp wherein «, „ as herelnbefore def 

dropyran-,.^ 2 2 7°; Cet " h ^PXran-3- yl . 2 -oxo-tetran y - 

=-oxo-te t rah yd roI hio p^ a ;_ 5 2 7: CeCrahydr ° thi ™-*-yl °- 
by one or two »e thyl « ° Pt "" a "* —t*«- 

(lo D ^ er E den ° CeS *" >*»-o-<W-0-CD or 

tK,o PO-OR,) group wherein R to R_ anri d «- » 

hereinbefore defined, ' * *' t0 are as 

F and G together denote a hydrogen atom, 

*- position 2 by . 
a C 4 . 7 - cycloalkoxy or C^-cycloalKyl-^-alkoxy g roU p, 

each case may be t£Z£TJ^ W *** * 
^ R l3 or monosubstituted bv ^ m ° n °' " dieubsti tuted 

substituted by R whi ^ t- k addi ^°nally mono . or di _ 

different Id " ^ may be identical or 



cJa?;^:^ 
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droxy. nitro. a mi „o. C.-alkyl^ino or dl- (C.-alkyi, . miaB . 



c" t££\* T"" 6 ' CUOrine ' br0mine ° r i0di " e * 
c w -alkyl. trrfluoromethyl or C^-alkoxy group or 

^thlrT " they ™~ b ° Und C ° adjaCent «*- t—. to- 
other denote a C .,-a^iene. .ethylenediory or 1.3-butadien- 
1,4-ylene group, 

the tautomers, the stereoisomers and the salts thereof. 

R>tORi ' A to C and X are defined as in claim 3, 
D denotes a C^-alkylene group, 

a -CO-NR -alkylene group wherein the alkylene moiety contains 2 
to 4 carbon atoms, while the linking to the adjacent group C 
each case must take place via the carbonyl group, wherein 

R« denotes a hydrogen atom, 

ILL' a D zzr* to a carbon acom ° f the e - " -* — 

£L >. t * » rou «"*««i» ^ each case the alkylene 

"Oiety. „ hach ie straight-chained and contains 1 to 4 carton 
ato*s. may additionaUy.be substituted by one or t„o c aT kvl 
groups or by an K.O-CO or ■.O-CO-c.-aiJ group . ^J" ^ 
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R s denotes a hydrogen atom, 

a C^-alkyl group which may be substituted by an R.O-CO 
group, ^ w 

2 eth^ 9r ° UP ° Pti0nally «*-tit»t.d by one or two methyl 
or ethyl groups which is terminally substituted by 
C^-alkylcarbonylsulphenyl , arylcarbonylsulphenyl 
arylmethylcarbonylsulphenyl group. 



a 
or 



Z ethvl P ° Ptl ° nally S ^tituted by one or two methyl 

or ethyl groups which is terminally substituted by a hy- 
droxy, C^-alkylcarbonyloxy, arylcarbonyloxy or aryl- 
methylcarbonyloxy group, 

a 2,2-dimethoxyethyl or 2, 2-diethoxyethyl group, 
a C^-cycloalkyl or C^-cycloalkyl -methyl group, 

y R, and R„ which may be identical or different, in each 
case denote a hydrogen atom, 

a C,. 8 -alkyl group, 

:e~r' CyCl —^^' — xyl or cyclohexyl- 

an aryl, arylmethyl or RgCO-O- (R e CR f ) group, wherein 
R. denotes a hydrogen atom or a C^-alkyl group, 
R £ denotes a hydrogen atom and 

R, denotes a C^-alkyl, cyclopentyl, cyclohexyl, C, 4 -alk- 
oxy, cyclopentyloxy or cyclohexyloxy group, 

and R 9 denotes a methyl or ethyl group, 
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a pyrrolidine or piperidino group which is substituted by an 
R«0-CO or R^CO-C^-alkyl group wherein R t is as hereinbefore 
defined, 

a pyrrolidine or piperidino group which is substituted by two 
R.O-CO or R.O-CO-C^-alkyl groups wherein R, is as hereinbefore 
defined, 

a piperazino group which is substituted in the 4 position by 
the group R 10 and is additionally substituted at a cyclic car- 
bon atom by an R.O-CO or R.O-CO-C^-alkyl group, while R, is as 
hereinbefore defined and 

R 10 denotes a hydrogen atom, a methyl, ethyl, acetyl or 
methylsulfonyl group, 

a piperazino or homopiperazino group which is substituted in 
the 4 position by an R s O-CO-C 1 . 4 -alkyl, bis- (R.O-CO) -C^-alkyl or 
{R 7 O-PO-0R e )-C 1 . 2 -alkyl group wherein R s to R, are as hereinbe- 
fore defined, 

a piperazino group which is substituted in the 4 position by 
an R.O-CO-C^-alkyl group and is additionally substituted at a 
cyclic carbon atom by an R.O-CO or R s O-CO- Cl . 2 -alkyl group whe- 
rein R 6 is as hereinbefore defined, 

a morpholino group which is substituted by an R.O-CO or R.O-CO- 
C^-alkyl group, while R t is as hereinbefore defined, 

a piperidinyl group substituted in the 1 position by an R s O-CO- 
C x . 4 -alkyl, bis-CR^O-CO-C^-alkyl or (R,0-PO-OR 8 > -C, ,-alkyl 
group wherein R t to R„ are as hereinbefore defined, 

a 2-oxo-morpholino group which may be substituted by 1 to 2 
Cj.j-alkyl groups. 
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a 2-oxo-thiomorpholino group which may be substituted by 1 to 
2 Cj.j-alkyl groups, 

a morpholino group which is substituted in the 2 position by a 
methoxy or ethoxy group, 

a morpholino group which is substituted in the 2 and 6 posi- 
tions in each case by a methoxy or ethoxy group, 

a 2,2-dimethoxyethyl-NRs, 2, 2-diethoxyethyl-NRs, 1, 3-dioxolan- 
2-yl-methyl-NR, or 1, S-dioxan^-yl-methyl-NR, group wherein R, 
is as hereinbefore defined, 

a N-methyl-R^N or N-ethyl-R^N group wherein 

R X1 denotes a 2-oxo-tetrahydrofuran-3-yl, 2-oxo-tetrahy- 
drofuran-4-yl, 2-oxo-tetrahydropyran-3-yl, 2-oxo-tetrahy- 
dropyran-4-yl, 2-oxo-tetrahydropyran-5-yl, 2-oxo-tetrahy- 
drothiophen-3-yl, 2-oxo-tetrahydrothiophen-4-yl, 2-oxo- 
tetrahydrothiopyran-3-yl, 2-oxo-tetrahydrothiopyran-4-yl or 
2-oxo-tetrahydrothiopyran-5-yl group optionally substituted 
by one or two methyl groups, 

or D together with E denotes an RgCO-O- (R e CR<> -O-CO or 
<R,0-PO-OR e ) group wherein R e to R, and R 7 and R 8 are as here- 
inbefore defined, 

P and G together denote a hydrogen atom, a methoxy, ethoxy, 
C 4 _ s -cycloalkoxy or C^-cycloalkyl-c^-alkoxy group, 

while the aryl moieties mentioned in the definition of the 
abovementioned groups denote a phenyl group which may be mono- 
or disubstituted by R n , while the substituents may be iden- 
tical or different and 

R„ denotes a fluorine, chlorine, bromine or iodine atom, a 
Cj.j-alkyl, trifluoromethyl or C^-alkoxy group or 
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^ b ° Und tC adjaCSnt «o~. 

together denote a C 3 . 4 -alkylene, methylenedioxy or 

l,3-butadien-l,4-ylene group, 
the tautomers, the stereoisomers and the salts thereof. 

8. Bicyclic heterocycles of general f n ™,i a t 

claim 5, wherein ^ 1 accordln 9 to 

R, to R,, a to C and X are defined as in claim 4, 
D denotes a C x _ 4 -alkylene group, 

a -CO-NR -alkylene group wherein the alkylene moiety contains 2 
or carhon atoms, while the linking to the adj acent 
must take place via the carbonyl group wherein 

R« denotes a hydrogen atom, 

or, if D is bound to a nitrogen atom of the group E, it raay 
also denote a carbonyl group, Y 

E denotes an R.O-CO-alkylene-NR, or (R 7 0-PO-OR 8 , -alkylene-NR 

~ i:: n i each case the aikyiene 

tZT T t C ° ntainS 1 t0 2 Carbon -Y addi- 

Z t Lh »Y a -thyl groupor by an J-CO or 

R<0- CO- methyl group, while 

Rs denotes a hydrogen atom, 

a C^-alkyl group which may be substituted by an R.O-CO 
group, 

~ yl W H r °H P ° Pti ° nally SUbStitUted * one or two methyl 
groups whxch is terminally substituted by a hydroxy, 

C^-alkylcarbonylsulphenyl or C^-alkylcarbonyloxy group 
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a 2,2-dimethoxyethyl or 2, 2-diethoxyethyl group. 
R s denotes a hydrogen atom, 
a c i-e - alkyl group, 

Hvl l0PenCy1 ' CyCl0pent ^«»yl. oydohexyl or cyclohexyL 
methyl group, 1 

a Phenyl group optionally substituted by one or two methyl 
groups, a phenylmethyl group which may be substituted in 
the phenyl moiety by one or two methyl groups, a 5-indanyl 
group or an R.CO-0- (R.CR f ) group, while 

K denotes a hydrogen atom or a methyl group, 
R, denotes a hydrogen atom and 

den ° teS 3 C ~-al*yl or C^-alkoxy group, 

H- and R,, wh i ch may be identical or different, in each 
case denote a hydrogen atom, a methyl, ethyl or phenyl 
group , z 

'7"^ ° r Piperidin ° »Woh is substituted by an 

dlfi^T R -°' C0 - methyl «*«-» «. 1- as hereinbefore 



tT£ 0li T° ^ Piperidlno -«-P is substituted by t 

denned R, °- C °-'" eChyl *™ p * herein R, ts as hereinbefore 



two 



the Z T Sr ° UP " hiCh iS subs "'""<* i" th. * position by 
the group and additional at a cyolic carbon atom by an 
R.O-CO group, while R, is as hereinbefore defined and 
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-JJTTT a , hydro9en aton '' a methyl - etivl - acet ^ «■ 

methylsulfonyl group, 

a Piperazino or homopiperazino group which ^ aubst . tuted 

tne 4 position by an R.O-CO-C -aiwi , - ,_ . , 

(R,0 PO OR 8 ) -C^-alkyl group wherein R 6 to R, are as 
hereinbefore defined, 

£ ^ T ^ a<Witi ™ « - cyclic carbon aton, 

by an R.O-CO group wherein R, is aE hereinbefore defined. 

a morpholino group which is substituted by an R.O-CO- group 
wherein R, is as hereinbefore defined, 

a 2-oxo-morpholino group which may be substituted by 1 to 2 
c i«2-alkyl groups, 

a 2-oro-thiomorpholino group which may be substituted by 1 to 
z u i-2-alkyl groups, 

a morpholino group which is substituted in the 2 position by a 
methoxy or ethoxy group, position By a 

a morpholino group which is substituted in the 2 and « poai- 
tions rn each case by a methoxy or ethoxy group, 

la n : 2 2 -"yl i "l C tHT™ yl "' ,R " 2 - 2 - dieCh °*^"yl- res °r 1.3-dioxo- 
lanj, yl-methyl-KR,- group wherein R, is as hereinbefore de- 
an N-methyl-R,,,, or N-ethyl-R^N group wherein 

*of^t; 2 ~ eCrahydr0£UrM - 3 - yl « — trahy- 
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a methoxy, ethoxy, c 4 . s 
group, 



or D together with E denotes an » CO-O- (R CR ) o cn 
whproit, » « * w in « LK f/ -vj-CO group 

wherern R. to R,- are ae hereinbefore defined. 

F and G together denote a hydrosen atom. 

cycloaltacy or C,..-cycloalkyl-c w -alkoxy 
the tautomers. the stereoisomers and the salts thereof. 

least'nTof^rno 6 : °? enerai formu 1 ~* - " 

one of the opt^ly s^itteT^'tLT % *~ 
tioned in the respective claim 5. I y Z , , " " 

the tautomers. the stereoisomers and the salts thereof. 

"ast^of HlZZTr h 9eneral f °™ la 1 ~« - « 
— denote ^ZZT^T^T " ^ 

.roups mentioned in the reepeccive^laimT T Tor ^ 

the tautomers. the stereoisomers and the salts thereof. 
Bicyclic heterocydes of general formula 
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wherein 

R. to A to C and X are defined as in claim 1, 
D together with E denotes a hydrogen atom, 

a C^-alkyl group optionally substituted by 1 to 5 fluorine 
atoms, 

a C,. 4 -cycloalkyl group, 

an aryl, heteroaryl, C^-alkylcarbonyl, arylcarbonyl or Cl _ 4 - 
alkoxycarbonyl group, 

an aminocarbonyl, C^-alkylaminocarbonyl or di- (C^-alkyl) - 
aminocarbonyl group or 

a carbonyl group, which is substituted by a 4- to 7-membered 
alkyleneimino group, whilst in the abovementioned 6- to 7-mem- 
bered alkyleneimino groups, a methylene group in the 4 posi- 
tion may be replaced by an oxygen or sulphur atom, by an imino 
group substituted by the group R l0 . by a sulphinyl or sulphonyl 
group, wherein R 10 is defined as in claim l, 

F denotes a C^-alkylene group, a -0-c x . s -alkylene group, 
wherein the alkylene moiety is linked to the group G, or an 
oxygen atom, whilst the latter may not be linked to a nitrogen 
atom of the group g # and 
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(R.O-PO-R,, ai^lene-NR,.^ wherein ^ * 

" U ""^-chained and contains x Co s cartl 
atoms, may additionally be substituted by one or two C -alkyl 
groups or by an R.O-CO or R.0-CO c .iv , 

R, are defined as in claim ^ < '""* U * 1 9r ° UP ' * <° 

an 4 R .O t °co 7 "7r D e r o : 1 , kyle,lel ™ ln0 9r ° UP WMch is ^stituted by 
an R.O-CO. <R,0-PO-OR.) . (R,o-P0-R,) , R.O-CO-C, .-alkyl 

b,s ,^0 co.-c.-al.yi. W^^. 
C,.«-alkyl group wherein R, to R, are defined as in claim l. 

nlVor^ all ^laneimi„o group which is substituted by 

L RO « " " T,T " C '- , " alkyl 9r ° UPS " by a ° V-OOw and 
an R «0-CO-c,..-alkyl group wherein R, is defined as in claim l. 

a Piperazino or homopiperazino group which is substituted in 
at a c^liT" ^ ^ *" ^ iS addi "onally substituted 

or ^ry-™-^-*^ <K,°-P°-°R.>-C l ..-alkyl 

in cUim 1 ^ 9r ° UP " herein «■ t0 "» ara da£i - d - 

the P Tp r os 2 it 0 ° r b h0m : PiPeraZin ° 9r ° UP " hich is ^atituted in 

r'r 1 : y the ^ r - ana is substituted 

at cyclic carbon atoms by two R.O-CO or Ro-co r .it i 

or by an R.o-O, group and an R^-OO-C all <^u „ 

and R.. are defined as in claim l ^ ^ P *< 

eacn^as! 1 " 0 Z »>*=" is substituted in 

IT, IT P ° Siti0n * an R .°-C°-C,..-alkyl. 

b l s- ,R O.CO,.c...-alkyl. (R,0-PO-OR.,- C) ..-alkyl or <R,o-PO-R,, - 
C..-alkyl group wherein R, to R, are defined as in claim 7. 

the P T"1t° ° r h h ° m0piparaJi - *«up which is substituted in 
cne 4 position by an R«0-CO-r w 

tu * ^i-«-alkyl # bxs- (R fi o-CO) -C, ^alkvl 

<H,0-PO-OR.,-c 1 ..-alkyl or .R.O-PO-R,, -c.-alkyl group a^d is 
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additionally substituted at cyclic carbon atoms by one or two 

ToZ 7 Rs °" C0 - C ^ alk ^ 1 3™*° or by an R.O-CO-group and an 
R s O-CO-C 1 . 4 -alkyl group wherein R s to R, are defined as in claim 

a morpholino or homomorpholino group which is substituted in 
each case by an R s O-CO, (R,o-PO-OR 8 ) , (R 7 o-PO-R 9 > , r 6 o-co- 
C^-alkyl, bis-^O-CO-C^-alkyl, (R.O-PO-OR,) -C w -alkyl or 
^O-PO-R^-c^-alkyl group wherein R, to R, are defined as in 
claim 1, 

a morpholino or homomorpholino group which is substituted by 
two R^O-CO or R^O-CO-C^-alkyl groups or by an R s O-CO-group and 
an R.O-CO-C^-alkyl group wherein R 6 is defined as in claim 1, 

a pyrrolidinyl, piperidinyl or hexahydroazepinyl group substi- 
tuted ln the 1 position by the group R,,, whilst the abovemen- 
tioned 5- to 7-membered rings are in each case additionally, 
substituted at a carbon atom by an R^O-CO, (R.O-PO-OR.) , (R^o- 
PO-R, R.O-CO-C^-alkyl, bis- (R.O-CO, -C^-alkyl. (^0-0^,- 
C.-.-alkyl or (R 7 0-PO-R 9 ) -C^-alkyl group wherein R s to R 10 are 
defxned as in claim 1, 10 

tutelT^ 1 ' P±Peridinyl " ^xahydroazepinyl group substi- 
tuted in the 1 position by the group R 19 , while the abovemen- 

s2l\ l T 7 - membered rin ^ S «• ^ each case additionally 
substituted at carbon atoms by two R s o-CO or R.O-CO-C, 4 -alkyl 
groups or by an R.O-CO-group and an R.O-CO-C^-alkyl group 
wherein R, and R 10 are defined as in claim 1, 

tutelT^ 1171 ' PiP6ridinyl " h-ahydroazepinyl group substi- 
T tlZ f 1 P ° Siti0n ^ 3n ^^-^-alkyl, bis-(R s o-co)- 
wherei^R ^l'™^ " C -^ or (R 7 o-PO-R 9 > -C^-alkyl group 
wherein R, to R 9 are defined as in claim i, 

tutel r l„ id h iny1 ' PipSridinyl ~ hexahydroazepinyl group substi- 
tuted in the i position by an R.O-CO-C^-alkyl, bis- (R.O-CO, - 
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wh^T' « R -°- P0 - 0 "' , - C '--* 1 '<yl or <R i O-PO- B ,,-c 1 ..-alk y l 3roup . 
case additionally substituted at carbon atoms by one or two 

r — °* * an ^ and an 

«,0 CO-C,..-alkyl group wherein R, to R, are defined as in claim 

a 2-oxo-morpholino group which may be substituted by i or 2 
methyl groups, 

sition°b m0rP , h0 , linyl ^ iS 8Ubstit "ted in the 4 po . 

sxtxon by a hydrogen atom, by a C lM -alkyl, R<0 -CO-C -alk^l 

(I^O-PO-ORJ-c^-alkyl or (po-po-RJ-c a lJ 

to R *™ ^ . Cj.^-alkyl group, while R s 

to k„ are defined as in claim i .-v. i. 

m«™v,«i ■ -, the Movement ioned 2-oxo- 

™; y F . 9r ° UPS ~ i0 ~* ^ "> ' «— — or 

a morpholino or thiomorpholino group which is substituted in 
the 2 position by a C^-alkoxy group. 

theT^r 0rthi0m0 ^ oli - 9-* w«i=h is substituted in 
the 2 and 6 position by a C,.,-alkoxy group, 

stralaht ky h " NIi5 T OUP " herein ^ °"- alkyl «*«*. »hich is 
two ~th"f "* additi °-"y °e substituted by one or 

t^o ^thyl groups, is in each case terminally substituted by a 
■31- lC,.,-alkoxy) -methyl or tri-<c -alko»vl i 
R, is defined as in claim i. ^ V * 9r ° UP - " hilsC 

strai;ht k chi ,m *r ou f wherein the c -- aikyi -»•«». - 

twl "* additio -"y ^ substituted by one or 

two methyl groups, is te^inaUy substituted in each case by a 
1.3-dioxolan-2- yl or 1. 3-dioxan- 2 -yl -group optionally 

ITlllZT by one or cwo " echyl 9roups - whiia «* - 
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an R^-group wherein r, is as hereinbefore defined and R h 
• denotes a 2-oxo-tetrahydrofuran-3-yl, 2-oxo-tetrahydrofuran- 
4-yl, 2-oxo-tetrahydropyran-3-yl, 2-oxo-tetrahydropyran-4-yl 
or 2-oxo-tetrahydropyran-5-yl group optionally substituted by 
one or two methyl groups, 

whilst by the aryl moieties mentioned in the definitions of 
the abovementioned groups is meant a phenyl group which in 
each case may be monosubstituted by R ia , mono-, di- or tri- 
substituted by R X1 or monosubstituted by R l2 and additionally 
mono- or disubstituted by R 13 , whilst the substituents may be 
identical or different and 

^denotes a cyano, carboxy, C^-alkoxycarbonyl , aminocarbo- 
nyl, C^-alkylaminocarbonyl, di- (C^-alkyl) -aminocarbonyl , 
C^-alkylsulphenyl, C^-alkylsulphinyl, C^-alkyl sulphonyl, 
hydroxy, C l . 4 -alkylsulphonyloxy, trif luoromethyloxy, nitro 
amxno, C^-alkylamino, di- (C^-alkyl) -amino, C x ,-alkyl- 
carbonylamino, N- (C^-alkyl) -C^-alkylcarbonylamino, 
C^-alkylsulphonylamino, N- (C^-alkyl) -C^-alkylsulphonyl- 
ammo. aminosulphonyl , C^-alkylaminosulphonyl or di- 
(^..-alkyD-aminosulphonyl group or a carbonyl group, which 
xs substituted by a 5- to 7- me mbered alkyleneimino group, 
wherexn in the abovementioned 6- to 7-membered alkyleneimino 
groups an each case a methylene group in the 4 position may 
be replaced by an oxygen or sulphur atom, by a sulphinyl, 
sulphonyl, imino or N- (C^-alkyl, -imino group, and 

R„ denotes a fluorine, chlorine, bromine or iodine atom, a 
C^-alkyl, trifluoromethyl or C^-alkoxy group or 

together denote a C .,-alkylene. methylenedioxy or 
l,3-butadien-l,4-ylene group. 

SlTTT 7 ' heCer ° aryl «W -ntioned in the defini- 

tions of the abovementioned groups also include a s-embered 
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heteroaroraatic group which contains an imino group, an oxygen 
or sulphur atom or an imino group, an oxygen or sulphur atom 
and one or two nitrogen atoms, or 

a 6-membered heteroaromatic group which contains one, two or 
three nitrogen atoms, 

whilst the abovementioned 5-membered heteroaromatic groups may 
be substituted in each case by 1 or 2 methyl or ethyl groups 
and the abovementioned 6-membered heteroaromatic groups may be 
substituted in each case by 1 or 2 methyl or ethyl groups or 
by a fluorine, chlorine, bromine or iodine atom, or by a tri- 
fluoromethyl, hydroxy, methoxy or ethoxy group, 

the tautomers, the stereoisomers and the salts thereof. 



13. Bicyclic heterocycles of general formula I according to 
claim 12, wherein 

R ' to A to C and X are defined as in claim 2, 
D together with E denotes a hydrogen atom, 
a methyl, trif luoromethyl or aryl group, 

F denotes an -O-C^-alkylene group, wherein the alkylene moiety 
is linked to the group G, or an oxygen atom, while this may 
not be linked to a nitrogen atom of the group G. and 

G denotes an R s O- CO- alkylene (i^o-PO-OR,) -alkylene-NR, or 
(R,0-PO-R 9 ) -alkylene-NR, group wherein in each case the alkylene 
moiety, which is straight -chained and contains 1 to 4 carbon 
atoms, may additionally be substituted by one or two C, ,-alkyl 
groups or by an R s o-CO or R.O-CO-C M -alkyl group, while R, to R, 
are defined as in claim 2, 
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a 4- to 7-membered alkyleneimino group which is substituted by 
an R.O-CO, R^-CO-C^-alkyl or bis- (R.O-CO, -C^-alkyl group 
wherein R 6 is- defined as in claim 2, 

a 4- to 7-membered alkyleneimino group which is substituted by 
two R s0 -CO or R.O-CO-C^-alkyl groups wherein R 4 is defined as 
in claim 2, 

a piperazino or homopiperazino group which is substituted in 
the 4 po ition by the ^ Qup ^ Md ^ add . tionally subst . tuted 

bis ,Z ^T, " ^ ^ ^ R « 0 - C0 ' ■W-CO-C.-.-alkyl or 

in claYmT "™* Whereln ** "* *" ™ « 

a Piperazino or homopiperazino group which is substituted in 

« cvcir" 10 ^ ^ 9r ° UP iS Siati «"V substituted 

wherein I ' "T? * ^ » «*-«»-eU--*l groups 

wherein R, and R,, are defined as in claim 2. 

a Piperarino or homopiperazino group which is substituted in 
each case m the 4 position by an R.O-CO-c l ..-alk y l. 
bis " <^-«»-C...-al kyl . ( R ,0-PO-o R .,-c wT al ky l or (r.o-po-r,, - 
C,..-alkyl group wherein R, to „, are defined as ^ ^ £ 

a Piperazino or homopiperazino group which is substituted in 
the 4 position by an R.O-CO-c^-alkyl or bis- (R.O-CO, -c -alkyl 
group and additionally at cyclic c,rt™ u Y 

R.o-m o ~ cyclic carbon atoms by one or two 

clai^r R -°-° 0 - C ' '- alkyl ■»"*• <*««i- *. is defined as in 

a soiPholino or homomorpholino group which is substituted in 
each case by an R.O-CO, R,0-CO-C,..-alk y l or bis- (R.O-CO) -C -al- 
icyl group wherein R, is defined as in claim 2. 

™Tr 7<£°rrr 9roup which is 8ubstituted * 

in claim 2 C °- C ^ 1 ^ groups wherein R, is defined as 



WO 00/51991 



PCT/EPOO/01496 



- 216 - 



a pyrrolidine, piperidinyl or hexahydroazepinyl group substi- 
tuted in the l position by the group R^, while the abovemen- 
tioned 5- to 7-membered rings in each case are additionally 
substituted at a carbon atom by an R.O-CO, I^O-CO-C^-alkyl or 
bis- O^O-CO) -C^-alkyl group wherein R s and R 10 are defined as 
in claim 2, 

a pyrrolidinyl, piperidinyl or hexahydroazepinyl group substi- 
tuted in the 1 position by the group R 10 , while the abovemen- 
tioned 5- to 7-membered rings in each case are additionally 
substituted at carbon atoms by two R s O-CO or R.O-CO-C, 4 -alkyl 
groups wherein R, and R 10 are defined as in claim 2 , 

a pyrrolidinyl, piperidinyl or hexahydroazepinyl group sub- 
stituted in the 1 position by an R^-CO-C^-alkyl, bis- (R.O-CO) - 
C^-alkyl, (R 7 0-PO-OR 8 ) -C^-alkyl or (R,0-PO-R 9 ) -C^-alkyl group 
wherein R 6 to R 9 are defined as in claim 2, 

a pyrrolidinyl, piperidinyl or hexahydroazepinyl group sub- 
stituted in the 1 position by an R.O-CO-C^-alkyl or 
bis-^O-CO-cv.-alkyl group, while the abovementioned 5- to 
7-membered rings in each case are additionally substituted at 
carbon atoms by one or two R s o-CO or R.O-CO-C^-alkyl groups 
wherein R,. is defined as in claim 2, 

a 2-oxo-morpholino group which may be substituted by 1 or 2 
methyl groups, 

a 2-oxo-morpholinyl group which is substituted in the 4 po- 
rtion by a Cl . 4 -alkyl or R 6 0-CO- Cl . 4 -alkyl group, while R 4 is 
defined as in claim 2 and the abovementioned 2-oxo-morpholinyl 
groups are each are linked to a carbon atom of the group F, 

a morpholino group which is substituted in the 2 position by a 
C 1M -alkoxy group, 



WO 00/51991 



- 217 - 



PCT/EP00/01496 



a morpholino group which is substituted in the 2 and « posi- 
tions in each case by a C,..-alkoxy group, 

s a tral,h 1 t kyl H" NE ' r OUP Wherein C "- alkyl "° iet *- « 
straight -chained, is terminally substituted by a di- 

(C,..-alkoxy) -methyl group, while R, is defined as in claim 2. 

Itr^L"** f° UP " herein C "- alkyl m ° ie ^- » h ~» - 

2 yl or iTdl \° T™ llY * ^ 1-3-dioxolan- 

2 VI or i.a-dioxan-J-yl group, while R, is defined as in claim 

a MR, group wherein R, is defined as in claim 2 and R, denotes 
furanTTI 2 — ««^^an-3-yl. 2-oxo-tetrah^rT 
furan-4-yl. 2-oxo-tetrahydropyran-3-yl. 2-oxo-tetrahydro P yran- 

:rm:;r::::r hydropyran - 5 - yi — * « - 

»Mle the aryl moieties mentioned in the definition of the 
abovementioned groups denote a phenyl group which may in each 
case be mono-substituted hv p ,. 

lcucea b y R «r mono- or disubstituted bv r ^.r- 
monosubstituted by R and aMi + i -, , by R " or 

by R, whdio w addltloI >ally mono or disubstituted 

whale the substituents may be identical or different 



R„ denotes a cyano, C^-alkoxycarbonyl, aminocarbonyl . 
C 1 . J -alkyi aminocarbonyl/ di _ (Cl . a . alkyl) _ aminocarbonyl/ 

hXoJw ylSU ' PhSny1 ' C — ^ylsulphinyl, C^-alkylsulphonyl, 
ground ' amin °' ^-^^-^^Ci-.al.yD-Lino 

c" -tltr t ' ' U ° rine ' Chl ° rine ' br ° mine ~ iodine ^om, a 
alkyl, trxfluoromethyl or C^-alkoxy group or 

tL!r P H R "' " thSy ^ hOUad t0 ad ^ Cent atoms, 
together denote a C,. s -alkylene, methylenedioxy or 1,3-bu- 
tadien-l,4-ylene group. 
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the tauten, the stereoisomer, and the salts thereof. 

14. Bicyclic heterocycles of oeneral T 

claim 12, wherein ^ 1 accordin 9 to 

R. to K , A to C and X are defined as in claim 3, 
D together with E denotes a hydrogen atom, 
a methyl, trifluoromethyl or aryl group, 

F denotes an -O-C^ -alkylene group, wherein th* .it i ' 

is linked t-o i-v,« wnerexn the alkylene moiety 

not be Tl1« T ^ ' " ^ OXy96n at ° m ' While ^is may 
not be linked to a nitrogen atom of the group 6, and 

G denotes an R.O-CO-alkylene-NR, group wherein the alkylene 
-ety, which is straight -chained and contains i to 4 carb on 
atoms, may additionally be substituted by one or two C alTvl 
groups or by an R s O-CO or RO-CO C al J ^.,-alkyl 
R are rt 0 f,' n * . ' CO-C^-alkyl group, while R. and 

R« are defined as in claim 3, 

claim 3 °°- C .-.- a ^yl 9roup wherein R , i. defined as in 

lU^^c 1- *^- 9roup " hich ie * two 

claim 3. 00 - C -- a1 ^ 1 ^oups wherein R, is defined as in 

a Piperazino group which is substituted in the 4 position h„ 
££°T ^ " a cyclio carhon aT £ an" 

« i^aJt '"" alkyl 9rOUP " While "* « 
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a Piperazino group which is substituted in «, . 

C^alJcyl grpU p wherein R 6 to^ ~ 

. °«.are defined as in claim 3, 

a?H™S r h 1S ; UbS " t - d *» «- * Position by 
defined as in claim 3 '"' ^ Wherein «■ ls 

a morpholino group which is substic uf »rt k 

a piperidinyl group substituted in m , 

c,... alkyl . his-^ct;.^ 0 r ltion by an 
^--^.-^-ai^ 3r0 u P „ herein R , to „ are de£ined as in 

a 2-oxo-morpholino group which k 

methyl groups, 7 ^ 6ubsti ^ed by 1 or 2 

defined as in claim 3 a „„ ^ h ? C -^alkyl group, while R s is 
.roups in each case iTl^^T^ 

F, ilnk6d t0 a car ^on atom of the group 

a morpholino group which is substituted in -h , 

methoxy or ethoxy group, Stltuted " the 2 position by a 

a morpholino group which is substituted in t->, , , 
tions in each case bv a UDStltu ted m the 2 and 6 posi- 

6 by a ethoxy or ethoxy group, 

is defined as In cla'ilt " " W * " he " ln *> 
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whale the aryl moieties mentioned in the definition of the 
abovementioned groups denote a phenyl group which may be mono- 
or disubstituted by R X3 , while the substituents fae iden _ 
tical or different and 

c ' d T°? S 3 flU ° rine ' chlo "-< bromine or iodine atom, a 
C^-alkyl, tnfluoromethyl or 0,.,-alkoxy group or 

two groups R,,, if they are bound to adjacent carbon atoms, 
together denote a C^-alkylene, methylenedioxy or 1,3-bu- 
tadien-l,4-ylene group, 

the tautomers, the stereoisomers and the salts thereof. 

IS. Bicyclic heterocycles of general formula I according to 
claim 12, wherein 

R. to R,, A to C and X are defined as in claim 4, 

D together with E denotes a hydrogen atom or a methyl group, 

F denotes an -O-C^-alkylene group, while the alkylene moiety 

UnLTf t0 9r ° UP G ' ^ OXygen at ° m ' Which « «* be 

linked to a nitrogen atom of the group G, and 

G denotes an R.O-CO-alkylene-NR, group wherein the alkylene 
moiety, which is straight -chained and contains 1 or 2 carbon 
atoms may additionally be substituted by a methyl group or by 
Z claim°r R<0 " C0 ' ,nethyl gr ° UP ' WhUe «• «. are defined as 

a pyrrolidine or piperidino group which is substituted by an 
R.O-CO or R.O-CO-methyl group wherein R s is defined as in claim 

4 . 
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a pyrrolidines or pineridir^ „ 

r- - ~? xrrstf. =r- : » . 

a Piperazino group „ hloh i tlCuted , f . „ 

C,.,-a 1)tyl group uherein ; q «» V** 1 ° r ^O-PO-OR., - 

N to R, are defined as In claim 4, 

a piperidinyl group substituted in the l „ 

c.,-a lfcya grouP wherein „ ls ^ltjzvx? an R « o - co - 

tb. tautomers. the stereoisomers and the salts thereof. 

16- Bicyclic heterocycles of general f„™ , „ 
least one of claims 12 to 15 IZ I ' aocordi °9 to at 

one of the optionally substituted Toh"T ** *> d " , ° t " 

tioned in the respective ^TTZ TT, "™~ 

the tautomers. the stereoisomers and the salts thereof, 
cl'aimt £OUO " in9 C °~ S ° f — al for mula X according to 
(a) 4 - [(3 -^omophenyl)amino]-7-(3-f4-r/ P .h« 

pipera 2 in-i- yl}propyloxy) _ 6 ..." * 4 < et hoxycarbonyl) methyl J - 
zoline, °- l * vln yicarbonyl)aminoJ -quina- 

«» 4 -^3-bromo P henyl)amino]-7-(3-f4-r 3 /^u 
Pyll-piperazin-i-vlUr-^ , <ethoxycarbonyl) pro- 

quinazoLe, yl}pr °^ 10 ^ I (vinylcarbonyl, amino] - 

<<=> 4 -^3-bromophenyl)amino]-7-{/i- r <^h« 

piperidin-4-yi )o3Cy) . 6 rfv4tl \ I (eth ^carbonyl) methyl] - 
yx]oxy) 6 - [ (vinylcarbonyl) amino] -quinazoline, 

(d) 4 - [ < 3 - b ^omo P henyl)amino]-7-( 3 -(4-rfH^r->, 
methyl, -Pipera 2i n-l-yi }p ' J" i \ (dletho ^osphoryl, 
quinazoline, JPropyloxy) - 6 - [ (vxnylcarbonyl) amino] - 
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«'Uh t 1 (3 - br °" 0phenyl) -*»> «- (H- C (ethoxycarb^ylj^tfcyi, - 
H-«et hyla „, lno)propyloJty) . , (vinylcarbonyl)amlno] . J ina2o ^_ 

thvXl » l ^T m f ,m ^ 1 " 6 - 1 ,4 " < N - I <«hoxycarbo„ yl) ». 
thylj -N-methyla. 1 no).l.oxo- 2 . b u C en- 1 . y l,a„i.„o, -guideline. 

<h, „ -4- 1 (1-phenylethy!) amino) -6- ( (4- (N- [ (ethoxycarbonyl,^. 

nar 0 u:r ethyiamino) - i - oxo - 2 - buten - i -^'^-'--th OIt y- gui . 

mill l ' 3 - bro ^^y 1 >-^ -6- ( (4- In- 12. 2-dl TO thoxy.thyl) - 
«) 4- t(3-bromophenyl)amino) -«-{ C4- (2-etho X y-mor I ,ho 1 i„-4.yl) - 

nvi )™thvll'T OPh r yl) amin0) " 3 " Cya "°- 6 - 1 (4 " < N " < <«hoxycarbo- 
^-^"-"--"•thyla^,^.^.,.^.,.^,^^^ 

ylla-uno] -7-cyclopropylmethoxy-quinazoline. 

.-y l ^\^o;oTb:; 4 "^ luo r^ enyl,amino, -«-< (4 - «-—■*««»- 

zouL' bUten - l - yl,i "" in0 >- 7 - : ^ 1 <'P-Pyl- C ho JC y. q ui na . 
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(o) 4- ( (3-chloro-4-f luorophenyl) amino] -6- [ (4-{4- [ (ethoxycarbo- 
nyDmethyl] -piperazin-l-yl) -l-oxo-2-buten-l-yl) amino] -7-cyclo- 
butyloxy-quinazoline , 

(P) 4- [ <3-chloro-4-f luorophenyl) amino] -6- [ (4- {4- [ (ethoxycarbo- 
nyDmethyl] -piperazin-1-yl) -i-oxo-2-buten-l-yl) amino] -7- (2-cy- 
clopropylethoxy) -quinazoline, 

(q) (5) -4- [ (3-chloro-4-f luorophenyl) amino] -6- { {4- [2- (methoxy- 
carbonyl) -pyrrol idin-l-yl] -l-oxo-2-buten-l-yl)amino) -7-cyclo- 
propylmethoxy-quinazoline , 

(r) 4- [ (3-chloro-4-f luorophenyl) amino] -6- ( (4-{n- [ (ethoxycarbo- 
nyl) methyl] -N- [2- (acetylsulphanyl) ethyl] amino} -l-oxo-2-buten- 

1- yl) amino] -7-cyclopropylmethoxy-quinazoline, 

(s) 4~ t (3-chloro-4-fluorophenyl)amino] -6- [ (4-{N- [ (ethoxycarbo- 
nyl) -methyl] -N- [2- (methylcarbonyloxy) ethyl) amino) -l-oxo-2-bu- 
ten-l-yl) amino] -7-cyclopropylmethoxy-quinazoline, 

(t) 4- [ (3 -chloro-4-f luorophenyl) amino] -6-{ [4- (5, 5-dimethyl- 

2- oxo-morpholin-4-yl) -l-oxo-2-buten-l-yl] amino) -7-cyclo-pro- 
pylmethoxy-quinazoline and 

(u) 4- [ (3-chloro-4-fluorophenyl)amino) -6-{ [4- (S-methyl-2-oxo- 
morpholin-4-yl) -l-oxo-2-buten-l-yl] amino) -7-cyclopropylmeth- 
oxy-quinazoline 

and the salts thereof. 

18. Physiologically acceptable salts of the compounds accor- 
ding to at least one of claims 1 to 17 with inorganic or or- 
ganic acids or bases. 

19. Pharmaceutical compositions containing a compound according 
to at least one of claims 1 to 17 or a physiologically accep- 
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table salt according to claim 18 optionally together with one 
or more xnert carriers and/or diluents. 

20 Use of a compound according to at least one of claims 1 to 
for ZZl ePa T 9 . 3 PharmaCeUtical position which is suitable 

trL ^ ^ " mali9nant tUm ° UrS ' for P-venting and 
treating diseases of the airways and lungs and for treating 

^: u d ;r:r °v he v******** the b ne du Ct 

and gall bladder and also the kidneys and skin. 

din/rT^ PrCparin9 3 P h -™ceutical composition accor- 
at LaL " CharaCterised *» that a compound according to 

llll carri! «T * * " one or more 

xnert carrxers and/or diluents by a non-chemical method. 

22. Process for preparing the compounds of general formula I 
according to claims 1 to 18, characterised in that 

a) a compound of general formula 




, (ID 



wherein 

R. to A, F, G and X are defined as in claims 1 to 17, is 
reacted with a compound of general formula 

2»-B-C-D-E , (in) 

wherein 

B to E are defined as in claims l to 17 and 

2, denotes a leaving group or a hydroxy group, or 
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b) in order to prepare compounds of oene^i * 
the group E.is linked to the groufn * Where±n 

compound of general formula * ~ " Dltr ° 9en ^ a 




A-B-C-D-Z 2 



» (IV) 



wherein 

KJO R.. A to 0. F , g and x are ae £ined as in dai^s ! to 17 



H " Y , (V) 

wherein 

i^jiT^r^ mentioned for e - — > - 17 . 

linked to the group D via a nitrogen atom, or 

c) for preparing compounds of general for™.! t u 

together with v „ S^neral formula I wherein D 

~» «r wicn E denotes an R.CO-0- (rcri n m 

compound of general formula ' gr ° UP ' 3 




A " B - C - CO - OH 

. (VI) 

F - G 
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wherein 

K to Kt A to C, F, G and X are defihed as in claims 1 to 17 
is reacted with a compound of general formula 

RgCO-O- (I^CR,) -2, ,(VH) 

wherein 

R. to R, are defined as in claims l to 17 and 
2, denotes a leaving group or 

d) for preparing compounds of general formula I wherein E or 6 
denotes a piperazino or homopiperazino group each substituted 

as r\ 4 ^ " ^-^-a^ 1 «~P wherein R< is defined 

xn claxms l to 17, a corresponding compound containing a 
pxperazxno or homopiperazino group each unsubstituted in po- 
sition 4 is reacted with a compound of general formula 

R.O-CO-C^-alkyl-Z, (VIII) , 

wherein 

R s is defined as in claims 1 to 17 and 
2 4 denotes a leaving group, or 

e) for preparing compounds of general formula I wherein E or G 
denotes a piperazino or homopiperazino group each substituted 

in c"la Sltl °? 4 ^ ^'^W — »1» H S is defined as 
in claxms 1 to 17, a corresponding compound containing a pipe- 
razxno or homopiperazino group each unsubstituted in position 
4 is reacted with a compound of general formula 

R«0-CO-CH=CH 2 , (ix) , 

wherein 

R« is defined as in claims l to 17, or 

f) for preparing compounds of general formula I wherein C 
denotes a 1.2-vi ny lene group, a compound of general formula 
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wherein 



*» to R,, A , P, G and X are define 

alkyl denotes a lower al kyl g r OUD " " ^ 1 t0 17 *»* 
of general formula reac ted with 

compound 

OCH-D-E (XI) , 

wherein 

° and E are defined as i„ claimfi , _ 

n claims 1 to 17, and 

if desired a compound of general f=«™ i 

contains a hydroxy, amino! alxvL™ 1 ^ ° bt ^- d which 

-ted by acylation Qr su ~ «~ .-up is con . 

acylamino, N-alKyi^^ ^cyl "mi ° * 
Phonylamino, N-alkyl- sulphonyl sul P^nyloxy, sul- 

Pound, whilst a sulphonyl^ " ^^--no corn- 

converted into a colrZtll 0btained ~* * 

w^h an alkali ^TSTS* ' ^ °~ d * ~~ 

« of a thio compound, and/or 

a compound of general formula I th , w 

amino, alkylamino or imino group ^ ^ whi <* contains an 
reductive alkylation into a ~ c °<-erted by alkylation or 

neral formula I, and/or C ° rr * 8 P° n *™9 alkyl compound of ge - 

a compound of oenerai *~ 

<**Pho lino compound Qf genera ^ ^o„ lnto correspondlng 
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a compound of general formula t *-u ^ . 

denotes an optionally aTT^aT.a hT "T" " " " 
or N- (2-hydroxyethyi, - 3 lycin. ese .r" < 2 - hydr ° Xyeth " 1) 

intramolecular oyclisation into ! * ^ 

lino compound, and/or —eaponding 2 -o TO . m orp ho . 



into a corraapondln/.^ Z^T^^T 

^ir-^andr — - 

LTSTJLSTTL t for TV thus obtained is — *~ 



INTERNATIONAL SEARCH REPORT 



If. ttlonal Application No 

PCT/EP 00/01496 



t c£" A ? SIRC £TK ! !9 F SUBJECT MATTER ~ -» . 

IPC 7 C07D239/94 C07D215/54 A61K31/517 A61K31/4706 A61P3S/00 
W704 9 13/12 C ° 7D401/12 C07 ° 49 ^ 12 WE*/!? C A o)54 3 0 5 5/12 

I Acoonflng to btematlonai Patent Classification (fPC) or to both nations dassification and IPC 



a FIELDS SEARCHED 
| I^^ 41 ^^^ 6 ^^ (ctessi8catton syfitBm toflowwl *ciassfft»tJon symbols) 



| Ooci^mtat^ mtneBetdssoaiched 
[Bacti.nJcdatabasecor^edc^ 



I C DOCUMENTS O OWSIOEBED 

I Category 



TO BE RELEVANT 

Ctetfooof<kx«nen(.^inototton, ^ appiopdata, of the relevant pas*age7 



riotevant to data No. 



WO 99 09016 A (AMERICAN CYANANIO CO) 
25 February 1999 (1999-02-25) 

page 77 -page 82; claim 1 

EP 0 787 722 A (AMERICAN CYANANIO CO) 
6 August 1997 (1997-08-06) 
page 21 -page 22; claim 1 
page 18; example 5 

WO 00 18740 A (AMERICAN CYANANIO CO) 
6 April 2000 (2000-04-06) 

page 120 -page 127; claim 1 
page 106; example 105 



1-8, 

12-15, 

18-22 



1-22 



1-8, 

12-15, 

18-22 



I f""] Furt?w *»«wnl8antf8«edinlh8 eontinuaflooolboxC. 



*Sp^ categories of cteddocunenla: " 

*A* document defining (he general state of (he aitwMctllsnot 
considered to be ol particular relevance 

| "E" ra^docunembutpuUishedonorarterlrM toamatfonal 
tiling oate 

V document Urttch may throw doubts on oriorftv dalmfal nr 

citation or other special reason (as specified) 

I X> m document referring to e* oral dsdosure. use. exhibition or 
other means 

V (focun^puttfsfiedp^ eSno date but 
later than the priority date dalmed ^ 



|X"] p ^^«amHymembere are fisted hamex. 



T later cocttmant pubGshed after the Nemationai fttng date 
or parity date and r^Jnconftct^th the ejtfeatfontS 




Name end maffing address of the ISA 



^^S^SH^' P a 5818 P&tentean 2 
Nl - 2260 HV Ri]sw<ft 

Tel. (401-70) 340-3040, Tit. 31 651 epo nL 
Fax: (♦31-70) 340-3016 ^ 



^°if"?? of partk^arretevance;theciairoed invention 
cannot be considered novel or cannot be considered to 
™^ art inveirtvo step wta taken atone 

■Y* dcoimert of par^ar relevance;^ Invention 
camot be considered toinvofve an trvantive step when the 
<tocumemta«rnb<ne^ 

m^s^combinabon being obvious to a pereonsldQed 
« tie ait. 

•V document member of the same patent famSy 
Oate of maffing of the international search report 

04/07/2000 

Authorized officer 

Fink, D 



INTERNATIONAL SEARCH REPORT 

uiiomiaUon on patent tamQy members 



Patent document 
cited in search report 



Publication 
date 



Patent lamBy 
memtwrfs) 



tn jttoneJ Application *> 

PCT/EP 00/01496 

Publication 
date 



WO 9909016 



25-02-1999 



EP 0787722 



06-08-1997 



WO 0018740 



AU 
EP 
NO 



AU 
BR 
CA 
CZ 
HU 
JP 
NO 
NZ 
SK 
US 
ZA 



8602398 A 
1000039 A 
20000487 A 



1252897 
9700850 
2196640 
9700306 
9700344 
9221478 
970501 
314184 
14497 
5760041 
9700913 



A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 



08-03-1999 
17-05-2000 
31-03-2000 



14- 08-1997 

01- 09-1998 
06-08-1997 

15- 10-1997 
28-10-1997 
26-08-1997 
06-08-1997 
28-10-1998 
10-09-1997 

02- 06-1998 
04-08-1998 



06-04-2000 



NONE 



